MAY 22 1930 


THE 


QUARTERLY JOURNAL 


OF 


ECONOMICS 


Vout. XLIV MAY, 1930 


CONTENTS 


J. EQUILIBRIUM ECONOMICS AND _ BUSINESS-CYCLE 
THEORY - - = = = = = = Simon Kuznets 
Il. JOINT COSTS IN THE CHEMICALINDUSTRY T. J. Kreps 
III. THE INTERSTATE COMMERCE COMMISSION AND THE 
RAILROAD TERMINAL PROBLEM - - - M.L. Fair 
IV. THE SPLIT INVENTORY: A WAR EXPEDIENT, A SOLU- 
TION IN PEACE - - - - - = E.M. Bernstein 
V. THE FRANC IN WAR AND RECONSTRUCTION JH. E. Miller 
NOTES AND DISCUSSIONS: 

An Alleged Correction of Ricardo - - - Piero Sraffa 
L. Einaudi 
Labor Banks - - - - = =- = = Leo Wolman 

Control of Investment versus Control of Return: 
ACriticism - - - - - = - R&.S. Meriam 
AReply - - - - - - - -  B.W. Knight 


CAMBRIDGE, MASS., U.S.A. 
HARVARD UNIVERSITY PRESS 


LONDON: HUMPHREY MILFORD 
Oxrorp University Press 


1930 





The Quarterly Journal of Economics 


Published by Harvard University 


Books, periodicals, and manuscript to be addressed, EDITORS of QUARTERLY 
JOURNAL OF ECONOMICS, Cambridge, Mass. 

Business letters to be addressed, HARVARD UNIVERSITY PRESS, Randall 
Hall, Cambridge, Mass. Subscription, $5.00 a year. 


Editor 
F. W. TAUSSIG 
Associate Editors 
C. J. BULLOCK H. H. BURBANK 
E. F. GAY JOHN D. BLACK 
T. N. CARVER W. L. CRUM 
J. H. WILLIAMS 
Assistant Editor 
A. E. MONROE 


CONTENTS FOR NOVEMBER, 1929 
I. ECONOMICS AND THE IDEA OF NATURAL LAWS . O. H. Taylor 
Il. COMPOSITE DEMAND AND JOINT SUPPLY IN RELATION 
TO PUBLIC UTILITY RATES . ‘ * ‘ ‘ Raymond T. Bye 
Ill. DUOPOLY: VALUE WHERE SELLERS ARE FEW . E. H. Chamberlin 
Iv. A NEGLECTED ENGLISH ECONOMIST: GEORGE POULETT 
SCROPE . . . ° . ‘ ° ° ° A ° Redvers Opie 


REVIEWS : 
The Literature of the Agricultural Situation once more ‘ ; Joseph S. Davis 


Eulenburg’s Aussenhandel Frank D. Graham 


James Pennington or James Mill: An Early Correction of Ricardo Luigi Einaudi 


CONTENTS FOR FEBRUARY, 1930 

. THE TARIFF, 1929-30. ... F . 3 F. W. Taussig 
. ECONOMICS AND THE IDEA OF “JUS NATURALE” ... O. H. Taylor 
. THE MEASUREMENT OF THE PHYSICAL VOLUME OF 

PRODUCTION. .. . e 2 ‘ - + Arthur F. Burns 
. CONTROL OF INVESTMENT VERSUS CONTROL OF RE- 

TURN IN THE REGULATION OF NATURAL MONOPOLIES Bruce W. Knight 
. BUSINESS FLUCTUATIONS AND PUBLIC WORKS... Georg Bielschowsky 
. STATISTICAL LIGHT ON PROFITS, AS ANALYZED IN RE- 

CENT LITERATURE ...... . ‘ , Ralph C, Epstein 
. INDUSTRIAL COMBINATION AS SURVEYED IN RECENT 

a Paul T. Homan 


COPYRIGHT, 1929, BY THE PRESIDENT AND FELLOWS oF HARVARD COLLEGE. 


[Entered as Second-class Mail Matier. Acceptance for mailing at special postage rate provided for by Section 
1103, Act of October 3, 1917, authorised on July 31, 1918.] 




















THE 


QUARTERLY JOURNAL 


ECONOMICS 


MAY, 1930 
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element of time differences: Rosenstein-Rodan, further elaboration, 401. 
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VI. Summary, 412. 


I 


Tue treatment of business cycles in their manifold 
aspects is a recent development in the history of eco- 
nomic science. Of still more recent origin is the question 
as to the relation of business-cycle theory to economic 
theory. To a number of economists, indeed, this ques- 
tion might not seem at all real. The discussion below 
will show, however, that the subject is of considerable 
theoretical importance, and that the refusal to face it is 
conditioned by a limited outlook either upon the scope 
and problems of theoretical economics, or upon the 
methods of business-cycle study. 

The task of economic theory is to develop a general- 
ized description of the basic processes of current eco- 
nomic life, to establish general relationships among the 
different factors in the present economic system. These 
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generalizations are to be the tool, which, when applied 
to any one economic phenomenon, should in combina- 
tion with some more specific data account for the ap- 
pearance and general characteristics of the said phe- 
nomenon; unless, of course, the latter is in the nature 
of a passing disturbance or is occasioned by some factors 
outside the economic system. Thus the explanation of 
business cycles, in so far as they are not a passing dis- 
turbance or a result of non-economic factors, should be 
derived from the generalized statements of economic 
theory on the subject of prices, credit, circulation and 
distribution. Business-cycle theory should be an inte- 
gral part of general economic theory. This is the intel- 
lectual challenge which the problem of cycles presents 
to the system of theoretical economics. 

Historically this challenge appeared only lately, since 
before the second half of the nineteenth century business 
cycles were hardly recognized as a bona fide economic 
phenomenon. As long as the corresponding economic 
fluctuations were conceived as those of business crises, 
they presented no serious theoretical problem. For 
crises could be treated as temporary disturbances, as 
exceptions to the smooth course of events postulated by 
economic theory. This intellectual policy was strength- 
ened both by the characteristics of the fluctuations and 
by the implications of the system of theoretical eco- 
nomics. As F. E. Trautmann points out,! one of the 
reasons why classical economists (Adam Smith, Ricardo, 
J. S. Mill) have assigned to the problem of business 
crises such a small place in their system of economic 
science, was that most of the violent disturbances dur- 
ing the years from 1763 to 1847 were associated with 
outside causes, such as wars, technical changes, crops, 


1. Das Problem der Wirtschaftskrisen in der Klassischen National- 
oekonomie, Munich, 1926. 
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speculative manias. These characteristics of business 
fluctuations during the early periods of modern business 
economy went hand in hand with the famous theoretical 
impossibility of general overproduction developed with 
much emphasis by J. B. Say. It is true that the persist- 
ence of disturbances led some pessimistically inclined 
economists like Malthus, or critics of the economic sys- 
tem like Sismondi, to pay more than fleeting attention 
to the problem and to insist that the simple explanations 
of Ricardian economics were misleading. But until the 
regularity of the disturbances was established, until it 
was made certain that the fluctuations are ever present 
‘and quite pervasive, that they are not mere exceptions 
(even if unavoidable), these fluctuations presented no 
question, and their explanation was no challenge to 
theoretical economics. 

Of course, even when cycles were recognized as an 
everpresent phenomenon, they could still be explained 
by outside causes, rather than by economic factors. 
Thus, W. S. Jevons, the first economist to insist on the 
rhythmical character of business fluctuations (of which 
the crisis was only a culminating point), found it possi- 
ble to explain business cycles not by any economic 
cause, but by the influence of periodic fluctuations in the 
radiation of the sun. And while there still remained with 
such an explanation the task of tracing how these regu- 
lar cycles generated by non-economic causes worked 
themselves out in the economic system, this was a mat- 
ter of incompleteness of the inductive study, rather 
than a question of insufficiency of the theoretical system. 

But the extended empirical investigations of the 
problem which appeared in the second half of the nine- 
teenth century, especially from the pen of Clement 
Juglar, showed that the conception of business cycles 
as of strict periodicity due to outside causes was a mis- 
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leading simplification; that business cycles were rather 
irregular; that their relation to outside factors such as 
climate was rather remote; and that their unfolding in 
economic reality allowed explanations by as many 
economic factors as were involved in the oscillations. 
As a consequence, business cycles grew in importance 
as a bona fide economic phenomenon, challenging the 
understanding and calling for explanation with the aid 
of the essential principles of economic science. 

This organic relation between business-cycle theory 
and theoretical economics was stated by Bbhm-Bawerk 
as early as 1898.2 But the science was tardy in recog- 
nizing it, and has not yet come to the point where it 
would adhere in performance to this formulated require- 
ment. There continued to be a cleavage between eco- 
nomic theorists on one hand and the investigators of 
business cycles on the other. While the former continued 
elaborating the time-honored concept of equilibrium 
and its manifestation, the latter continued to find ad- 
ditional factors that might account for the appearance 
of the fluctuations. 

But lately the cumulative change in the two theoreti- 
cal entities has brought about a renewal of the question 
of relationship. On one hand, the empirical study of 
business cycles has grown by leaps and bounds, and 
shortly before the war the line of investigations reached 
a significant milestone in the first edition of W. C. 
Mitchell’s Business Cycles. On the other hand, the 
criticism of the equilibrium scheme of economics as it 
was first developed by the classical school, then cardi- 
nally reconstructed by the marginal utility school, then 
made rigorous and refined by the mathematical school, 
was increasing. It was urged that equilibrium economics 


2. See his review of Bergmann’s treatise in the Zeitschrift fiir Volks- 
wirtschaft Sozialpolitik und Verwaltung, vii, 132. 
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simplified economic phenomena too much, that its ab- 
straction of monetary institutions was a fatal vitiation 
of reality, that it did not explain economic develop- 
ment, and that its static analysis was only a feat of the 
imagination. From the point of view of business-cycle 
theory, a significant milestone in this formulation of its 
logical relation to the static theory was Schumpeter’s 
Theory of Economic Development. While in 1913 W. 
C. Mitchell unfolded the problem of business cycles to 
its full empirical extent, in 1914 Schumpeter presented 
a tentative theory of dynamic economics, in which 
business cycles became an integral part of the new 
theoretical system. 

During the post-war years, the cleavage between pure 
economic theory and the study of business cycles tended 
to be intensified by the development of a rather complex 
body of statistical technique in the study of business 
fluctuations. But on the other hand, the need of a 
change became widely recognized, and the significance 
of business-cycle theory as part of a theoretical system 
of economics more and more appreciated. When we 
come to the latest post-war discussion, we find a strik- 
ing change as compared with the status of these two 
intellectual entities during the nineteenth century. 
From an empirical exception to the ‘‘normal”’ course of 
events, business cycles have become a cardinal economic 
problem propounded by many economists as a touch- 
stone for economic theory. The present essay is an 
attempt to summarize and analyze these current devel- 
opments. 

It was natural that in Germany, whose economists are 
interested in maintaining the continuity of scientific 
development, the problem of the relation between this 
recently grown business-cycle theory and economic 
theory should be discussed with considerable thoroness. 
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Of course, even there the problem is of recent appear- 
ance, but it has gone far enough to allow one to analyze 
it and to indicate the direction in which the reconstruc- 
tion of both business-cycle theory and economic theory 
is likely to proceed in the near future. 


II 


In presenting the discussion which has developed 
during the past few years in Germany it is well to quote 
copiously, for this seems to be the best method of pre- 
senting a problem whose very formulation is important. 
We begin with the more general statements made by 
Lederer.* 

According to Lederer, pure economic theory cannot 
explain dynamic phenomena satisfactorily, because its 
static laws of value and price fail to take into considera- 
tion the type of social economy, the interrelations of 
different groups of economic agents. Pure theory, which 
can explain processes and factors of change (accumula- 
tion and interest) only as deviations from its static laws 
of supply and demand, must therefore be supplemented 
by another approach. 


Such an approach would strive to clarify a specific form of 
economic system. It would start from the circulation process of 
the typical economy, describe it and establish its conditions. It 
would thus present the totality of economic phenomena, throw 
light on their movements and establish their social conditions. 
Each of these economic systems has its social side, whose establish- 
ment is necessary for the presentation of the economy as a social 
process. (Page 24.) ... The investigation of types of social 
economy ties to the theory more organically than heretofore two 
problems: 1. The problem of the value of money: 2. The problem 
of conjuncture and of business cycles. (Page 22.) 


While advocating a new theoretical system, viz., a 
general theory of circulation based upon the recognition 


3. Der Zirkulationsprozess als zentrales Problem der oekonomischen 
Theorie, Archiv fiir Sozialwissenschaft und Sozialpolitik, vol. lvi, heft 1, 
1926, pp. 1-25. 
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of social conditions, Lederer does not specify what 
should be the relation of pure theory to this new theoret- 
ical body. He therefore is unable to point more defi- 
nitely to the logical peculiarity of the pure theoretical 
system which does not permit the inclusion of social 
conditions. 


A much more specific analysis, directly relevant to the 
question of the relation between business-cycle theory 
and the general system of economics, is developed in an 
article by A. Loewe.‘ 

His point of view may be gathered from the following 
quotations: 


All the systems of economics since the Physiocrats have put in the 
center the concept of equilibrium. . . . This concept of equilibrium 
is logically bound up with the concept of a closed, interdependent 
system. Since it is only through independence from outside influ- 
ences and through the functional interconnection of the elements of 
the system, that the persistence of any state, i.e., of an equilibrium, 
is achieved. We can thus say that any system of economics which 
operates with the concept of equilibrium must necessarily be a closed 
interdependent system —in short, a static system. As such the 
theory of movement characteristic of this system is the movement 
by the method of variations.5 

We know now the logical structure of the general theory of cir- 
culation and we can ask whether it is identical with the structure of 
the theory of business cycles. . . . 

The general character and the solidarity of the periodic turn in 
the movement of factors of circulation — these are the specific 
problems of business cycle theory which have to be solved within 
the closed interdependent system. This solution should be possible 
of inclusion in a static system. (Page 175.) 


After presenting the task which the problem of busi- 
ness cycles requires general economic theory to perform, 


4. “Wie is Konjunkturtheorie ueberhaupt méglich,’”’ Weltwirtschaft- 
liches Archiv, October 1926, pp. 163-197. 

5. By movements according to the method of variations Loewe 
understands changes from an equilibrium position which tends to be 
checked immediately by the forces which make for the restoration of 
the status quo ante. These movements are, then, passing deviations, 
temporary variations around the equilibrium. 
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Loewe goes on to analyze the current business-cycle 
theories to see whether the solutions which they offer 
are within the bounds of the theoretical system of eco- 
nomics. For this purpose, he groups the theories as 
follows: 

1. The anti-theoretical group. To this belong all the 
explanations which rely on error or refer to the anarchy 
of production as the general source of business cycles. 
These explanations assume that the business man will 
not behave rationally, that his behavior does not fol- 
low the same rules which it is supposed to follow in the 
theoretical system of economics. To explain business 
cycles in such a way is obviously to deny the most basic 
principle underlying all general economic theories. As 
examples of such hypotheses, one may cite those of 
Hardy or of Pigou. 

2. The group of circular reasoning. To this belong 
all theories which begin by assuming a state of depres- 
sion or a state of prosperity. These explanations then 
go on to describe how from a given state of depression 
or prosperity there develops the next stage in the busi- 
ness cycle, and how the unfolding of the cycle brings 
the economic system again to the state from which the 
explanation started. As examples Loewe cites Aftalion 
and Cassel. 

The fault of such hypotheses is that they assume too 
much from the start. To fall within the limits of the 
equilibrium economics, the explanation of business 
cycles has to begin with a state of equilibrium and not 
with a state of economic affairs below or above it. It is 
the assumption of a depression or of prosperity as a 
starting point that allows the theories of this group to 
explain the next phase of the cycle. But the explanation 
is implied in the assumption. 

3. The group of generalizing theories. To this belong 
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all explanations which generalize a partial disturbance 
into a general disturbance (Sombart, Liefmann, Schum- 
peter, the quantity theorists). Thus, Schumpeter attri- 
butes business cycles to innovations introduced by 
business leaders. These innovations, appearing in waves, 
disturb the equilibrium of the static system. The ques- 
tion arises how a partial disturbance, caused by business 
leaders in one or two branches of economic activity, can 
result in general overproduction, a general rise in prices, 
and so on. From the point of view of equilibrium eco- 
nomics, a partial disturbance should be cancelled by an 
opposite change in some other part of the system. 

-4. The theories of time discrepancy. To this belong all 
the hypotheses which explain business cycles as the 
result of a lag of one group of economic changes behind 
another group. The most outstanding example is Irving 
Fisher’s theory of the lag of interest rates. Concerning 
this whole group Loewe says: 

The assumption of interdependence of the elements in the closed 
system imposes a limitation. Since each of the elements is equally 
dependent upon all the others, the time span which elapses from 
the start of a certain change (or disturbance) to its working out in 
all the elements of the system must be equal for each and all the 
elements. . . . The assumption of varying time spans for the reac- 
tion of the separate element destroys the general interdependence. 
(Page 184.) 

5. The theories of independent variables. To this be- 
long all theories which in their explanation of business 
cycles rely on factors outside the economic system, such 
as climate, crop, technical progress. All these theories 
are obviously non-economic theories of business cycles, 
since they present the fluctuations as essentially a non- 
economic phenomenon, somewhat similar to seasonal 
variations. To interpret business cycles in this way is 
to confess the failure of economic science to explain 
their appearance. 
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The bearing of this rather summary analysis of Loewe 
is obvious. The conclusion is that all business-cycle 
theories, unless they attribute the fluctuations to some 
factors outside the economic system itself, explain them 
in a way which denies in its root some basic assumption 
of theoretical economics — either the rationality of 
economic behavior or the strict interdependence of all 
the economic elements in the system. It is obvious that, 
if these explanations of business cycles throw light on 
the processes of reality, equilibrium economics was 
barring the way to this light by denying the possibility 
of general overproduction, and adding the dead weight 
of a barren doctrine to the burdens of a complex reality. 
What after all, then, is the use of equilibrium economics, 
what is its relation to processes of economic change? 

Loewe concludes his article with a call for building up 
a body of dynamic economic theory in which business 
cycles would find their explanation as part of a system.® 


The challenge which has thus been offered by Loewe 
has been taken up in a treatise by Erich Carrel.’ He 


6. After this article had been completed, my attention was called to 
the recent book by Dr. Marie Hirsch, Zur Theorie des Konjunkturzy- 
klus, Ein Beitrag zum dynamischen System (Tiibingen, 1929). The 
author, adopting the methodological approach of A. Léwe and J. 
Schumpeter, analyses some of the more recent business-cycle theories, 
bringing out clearly the static and the non-static elements in them. She 
then attempts to derive a theory of business cycles directly from cer- 
tain dynamic principles, i.e., principles which constitute the basis of a 
dynamic economic system rather than of a static one. These principles 
are: 1. technical progress, 2. the process of accumulation, resulting 
from a discrepancy due to the existence of reserve labor between prices 
and costs (wages). The “reserve army’/ in turn results from the per- 
sistent working of the principle of technical progress. 

The author’s methodological approach does not depart from that of 
Léwe. Her analysis of business cycles does not fall within the scope of 
the present article. The book indicates that discussion along the lines 
described in the text above is growing apace, and is shifting the point 
of departure in constructing business-cycle theories. 

7. Sozialoekonomische Theorie und Konjunkturproblem, Muenchen 
und Leipzig, 1929. 
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denies any contradiction between pure economic theory 
and the generalized reality as it is presented in business- 
cycle explanations. He goes further and denies the pos- 
sibility of verification of economic theory by reality. 
Such attempts, he states, arise from a misconception of 
the nature and function of pure economic theory. 

Our investigation of the nature of pure (exact) economic theory 
has shown us that the subject matter of this science is not an ideal 
system of “‘reality”’ nor any “state of economy,”’ but the essence of 
“social economy” considered by itself, the pure ‘‘economy.”’ We 
have established that the statements about relations made by pure 
theory are not statements concerning causal regularities, but about 
a causal relation of quantities. The judgments of pure theory relate 
to the essence or nature of social economy, but not to their existence in 
reality, not to the sociological, psychological or technical side of the 
actual relations which the essence may acquire in real life. The 
judgments of pure theory are absolute in their validity, not restricted 
in time, effective whenever the essence is materialized in actual 
life. (Pages 112-113.) 

What, then, is this essence of social economy? Pure 
theoretical economics deals with ‘“‘the necessary rela- 
tionships, with truths that are derived from scarcity 
and the economic principle i.e., the principle of rational 
economic action. The truth of the statements is given 
whenever the reasoning supplied is in the nature of a 
necessity of thought (Denknotwendigkeit).” (Page 85.) 

If economic theory in its pure form deals with neces- 
sary relations of quantities, derived from the operation 
of the economic principle in conditions of scarcity, if 
the theory is true without relevance to reality, one can- 
not put it aside on the ground that its pure manifesta- 
tions are so very rare. It is of an entirely different logical 
structure than business-cycle theory, for the latter is an 
empirico-realistic science and the former is not. Pure 
theory is realistic in the sense that it deals with scarcity 
and rational economic behavior, both largely real en- 
tities, i.e., entities found in actual life. But beyond that, 
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all the established relations are in the nature of logical 
necessities derived from these two assumptions, and not 
generalizations either of the short, long, or any run of 
economic processes in real life. 


III 


The discussion of Carrel indicates that before the re- 
lation between business-cycle theory and economic 
theory can be discussed with any profit, the subject 
matter and nature of theoretical economics should be 
firmly established. For if we agree with Carrel that 
general economic theory is an entirely different logical 
entity from the theory of any specific economic phe- 
nomenon, then the question is settled at the start. If 
theoretical economics is to preoccupy itself with the 
metaphysics of rational economic action under con- 
ditions of scarcity, never subject to test by reality, and 
is to be justified only by the ‘‘necessary character of 
the thinking involved,” then the fact that the gener- 
alizations about reality presented by business-cycle 
theories contradict the most essential part of pure 
economic theory does not matter. The latter is an in- 
tellectual entity by itself. 

One may doubt, however, that the economic theorists 
of today will subscribe to this characterization of their 
general systems of economics. It is obvious, for ex- 
ample, that contemporary mathematical economists 
conceive their systems of equations as generalizations 
about relations that actually exist, and among factors 
that have frequent manifestations in real life. It is even 
supposed that these generalizations are immediately 
applicable to actual life, provided the necessary empiri- 
cal data are given in their refined form. Economists of 
the marginal-utility school claim that their theories of 
value and of price present a true picture of the basic 
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economic processes, and that the marginal productivity 
theory evolved from it has some significance in an analy- 
sis of reality as reflected in production, wage and other 
statistical indices. The theoretical system of Marshal- 
lian economics is certainly not supposed to be a meta- 
physical discussion of the essence of economy. Neither 
does Cassel’s theory of prices purport to be this. Of 
course, one might say that none of these systems is an 
example of pure economic theory, but that is quibbling 
about definitions. The body of generalizations which 
appear under the name of economic theory in current 
treatises claims to describe the essential relations, the 
skeleton of economic processes of current reality. No- 
body would claim in earnest that these generalizations 
should stand the test of comparison with passing events 
in their crude form. But they are supposed to yield the 
basic factors, which underlie the flux of events, and 
should therefore present a system of generalizations 
which would allow the explanation of such a pervasive 
phenomenon as cyclical fluctuations. 

But the current theoretical systems continue to use 
the concept of equilibrium as a basic element. The 
mathematical economists continue to do so, as does 
Marshallian economics, or the simpler variants of the 
mathematical school, such as Cassel’s. Indeed the usual 
procedure in the current theory of prices is to begin 
with: 1. the assumption of scarcity, 2. the assumption 
of economic rationality, 3. the general downward 
character of the demand function, 4. the general up- 
ward character of the supply function. (These two 
latter assumptions are in a way deducible from the 
principle of economic rationality working in a condition 
of scarcity and multiplicity of goods and wants.) 
Enumerating the various factors operating on the side 
of supply and on the side of demand, they set up a sys- 
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tem of equations which allows a solution for the un- 
knowns, i.e., for the prices. The concept of equilibrium 
is implied in the fact of the equation itself. The solu- 
tion is given when there is a balance of supply and de- 
mand. The so-called equilibrium of supply and demand 
becomes, then, the condition under which the price be- 
comes determinate and under which all the relations 
become significant, since it is they that correspond to 
the materialized price. 

This use of the concept of equilibrium, as a condition 
under which the problem of pricing becomes determi- 
nate, is in itself not objectionable. Strictly speaking, it 
means that every materialized price on the market im- 
plies a balance of supply and demand, for if there were 
no balance of supply and demand at this point the price 
would not have appeared, the transaction would not 
have been concluded. The only objection to such an in- 
ference would be that the determinateness of the price 
is not so absolute, i.e., that there is a certain range of 
prices within which the transaction could have taken 
place, and the balance of supply and demand become a 
fact. If one wishes to establish a system of equations by 
which each price at each moment is a function of cer- 
tain factors in an equation, it is quite possible to do so. 
Such an interpretation may be charged with incom- 
pleteness, if not all the factors are included which have 
participated in bringing about the given single price. 
But there is otherwise no methodological objection to 
this use of the concept of equilibrium. 

It is obvious, however, that the current economic 
theories do not pretend to give only a schematic expo- 
sition of how each single price arises from the numerous 
economic factors which underlie the surface of social 
economic phenomena. For were they to do so, these 
systems would amount to nothing but lists of factors 
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arranged on the side of supply or on the side of demand, 
lists of factors whose interrelations change with every 
single change of every single price on the market. They 
would amount, then, to what static economics should 
essentially amount to — a decomposition of social phe- 
nomena into the individual acts that underlie them. 
But they would have no relevance to any persistent 
relations between factors. 

It is exactly this persistence that is implied in the 
concept of equilibrium, as used at present in the theo- 
retical system of economics. The system of equations 
as set up represents the system of interdependence 
which is supposed to yield stable equilibrium, and thus 
to reveal the persistent relations between factors. This 
is true whether we have a fixed equilibrium or a moving 
equilibrium, an equilibrium of short duration or long 
duration. It is supposed to yield us a level to which the 
real economic system has a tendency to return when 
disturbed from it by outside factors of a casual char- 
acter. 

The two aspects of the equilibrium system are inter- 
dependent; there is a persistent state of equilibrium con- 
ditioning the solution of the problem, and therefore the 
existence of persistent relations. If the state of equilib- 
rium is unstable for reasons within the economic sys- 
tem, then the relations formulated in the equations are 
unstable also. Such a system may go through pervasive 
and considerable variations only if one postulates out- 
side factors whose variations account for the changes 
in the constants and in the solutions of the equations. 
The relations, however, are assumed not to vary with 
these variations in constants. 

It is exactly against this implication of the concept of 
equilibrium and of fundamental interdependence that 
the criticism presented above is directed. The analysis 
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of business-cycle theory by Loewe has indicated with 
sufficient clarity that any attempt to explain the per- 
vasive fluctuations with the help of economic factors 
breaks down the assumption of general interdependence 
which is a direct implication of a concept of equilibrium. 
In the economic processes as described by business- 
cycle theories there are changes not only in the con- 
stants but also in the relations assumed to be persistent 
in equilibrium economics. Hence the curious situation 
that those economic theorists who pay attention to the 
problem of business cycles within their general economic 
treatises do not weave it organically into the system, but 
let it stand out as an appendix. Can one say that Cas- 
sel’s theory of conjunctures is an integral part of his 
general theory of prices? Can one say that Pigou’s 
theory of industrial fluctuations assumes the same kind 
of rational economic behavior as is assumed in the gen- 
eral Marshallian theory of the equilibrium of demand 
and supply? 

From the point of view of business-cycle theory the 
concept of equilibrium and the implied general inter- 
dependence can be retained only in one of two ways: 
1. by assuming that business cycles are a consequence 
of cycles in outside factors and that this variation in 
what might be called the economic constants does not 
essentially disturb the determinate fundamental rela- 
tions between economic factors; or, 2. by assuming 
that the equilibrium concept applies to every instant 
of economic life, has no time span, intimates nothing 
concerning the sequence of economic events in time. 
The first way out is by and large a direct denial of the 
reality of all business-cycle theories which rest upon 
economic factors. The second way is a rather thoro 
limitation of the whole system. But even with such 
a limitation of the theoretical system to a list of factors, 
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there would remain the question whether all the factors 
are included. The completeness of treatment is not 
assured by the fact that the system of equations in- 
cludes as many equations as there are unknowns. One 
could provide a determinate solution by positing two 
factors on the side of supply and two factors on the 
side of demand, just as well as with twenty factors on 
each side. The exhaustiveness of a list of factors may 
be checked only by comparison with the changing 
reality. It is obvious that such a check is available only 
to the economic theory of change, and that the static 
equilibrium theory can find a final test of the complete- 
ness of its treatment only in the generalisations of 
dynamic economic theory. 

There may be, however, a third way of preserving the 
reality of the equilibrium system in the full scope of its 
implications. That consists in saying that the concept 
applies to that section of reality which we obtain after 
we remove, by a process of analysis, the dynamic as- 
pects of the changing events. H. L. Moore’s approach 
to the equilibrium about the trend lines is a step in this 
direction. For Moore conceives the equilibrium as 
taking place among the ratio-deviations from lines of 
secular movements. In the second of the two articles 
he develops a theory of oscillations which are non- 
periodic, i.e., which are not cyclical, in their character. 
This latter theory therefore excludes from considera- 
tion not only the secular movements, which are taken 
for granted, but also cyclical fluctuations due to periodic 
causes. If therefore, the secular movements themselves 
cannot be interpreted in terms of equilibrium forces and 
the cycles do not find sufficient explanation in the oscil- 


8. “A Moving Equilibrium of Demand and Supply,” Quarterly 
Journal of Economics, May 1925, pp. 357-371, also ‘‘A Theory of 
Economic Oscillations,” ibid., November 1926, pp. 1-29. 
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lations of an outside factor, does not the equilibrium 
system deal with the non-periodic oscillations around 
a trend line? 

It would be difficult to answer the question at present, 
when our knowledge of even the established processes of 
economic change is so scanty. But it may be observed 
that, in this approach, equilibrium economics gives up 
any attempt to explain the processes of economic 
change. Instead of being a basic scheme which ex- 
pounds persistent relationships and persistent levels 
— instead of being the groundwork for a general theory 
of economic change — it becomes in the order of intel- 
lectual attack a limiting condition, a point at which the 
service of dynamic theory in the explanation of chang- 
ing reality ceases, since all the important processes of 
change have been taken care of, and what remains are 
non-periodic small changes, which could be treated by 
the method of variations. 

If the equilibrium concept is to be assigned any reality 
as a persistent state, it may be applied only if cycles are 
reduced to a consequence of an outside factor, if secular 
movements are taken for granted. This conclusion 
already contains an answer to the other claim that is 
usually made for the equilibrium system of economics, 
viz., that it is only a first approximation, that it pre- 
sents a simplified idealized system which facilitates our 
study of complex reality by setting off its variability, 
its dynamic character. In reality, as we have seen, the 
essential relationships established by equilibrium eco- 
nomics come into play only after all the factors of change 
are eliminated. 

But it may still be asked whether the equilibrium 
theory cannot be conceived as an unreal tho sim- 
plified system, which could be converted into a dy- 
namic theory through the introduction of a complicating 
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factor. This may be the réle played by equilibrium 
economics as a matter of historical development. The 
current generation of economists who are trying to build 
up the new body of economic theory have been nurtured 
on the equilibrium concept; they may be trying to 
build up a new economic system by starting with the 
concepts they were taught, and introducing the neces- 
sary complications to secure a better fit to reality. The 
modern developments in mathematical economics point 
towards that view. But whether methodologically it is 
the advisable road to follow, is greatly to be doubted. 
Whatever the interpretation of the equilibrium ap- 
proach, it seems to be a blind alley from the point of 
view of business-cycle theory. There are weighty 
reasons for believing that it was the concept of stable 
or stably-moving equilibrium as the essential trait of 
economic reality that was largely, if not exclusively, 
responsible for those theories which attribute business 
cycles to one factor mainly. For whenever the concept 
of equilibrium is in the background of the discussion, 
it is sufficient for the solution of the problem of business 
cycles to point out one factor which accounts for the 
appearance of the oscillations. There is a definite 
tendency to treat the whole problem as one of devia- 
tions from a preconceived picture of reality, rather than 
as a complex problem requiring exhaustive treatment. 
To sum up: equilibrium economics in so far as it at- 
tempts to establish the concept of persistent equilibrium 
9. One inclines to suspect that the problem of the value of money (to 
follow Lederer’s list of neglected problems) has also been inadequately 
developed because of the application of the equilibrium idea in the 
equation of exchange. In this case the difficulty lay not so much in the 
tendency to treat fluctuations as deviations from an imaginary over- 
simplified system, as in the tendency to neglect the complexity of the 
problem by the utilization of the rigid assumptions of a system of equa- 
tions, in the insufficiency of that approach which considers a problem 


solved when the factors are grouped in a simple relationship of opposi- 
tion and the balance is struck. 
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is running counter to all the generalizations of business- 
cycle theories, with the exception of those which would 
make cycles a simple consequence of periodic causes 
outside the economic system. Its idea of stable equilib- 
rium has no counterpart in generalized reality, unless 
all the dynamic factors are taken for granted. Its main 
field of application is the analysis of each instantane- 
ously given economico-social event into the underlying 
individual acts and attitudes. But even there it runs 
the danger of neglecting important factors, because it 
is satisfied with establishing a system of equations giving 
a determinate solution, without being able to check the 
solution. It may be suggested that the whole intellectual 
procedure is well adapted to a science of controlled ex- 
periment, where isolation of factors is possible (to a con- 
siderable degree) and the instantaneous performance 
provides an immediate check, but is dangerous in a 
science whose subject matter is a changing flux of com- 
plex phenomena, bound historically and exhibiting only 
the loosest form of regular sequences. 

The general system of economics, then, that will be 
able to incorporate business-cycle theory, and will em- 
phasize a more fruitful attitude, has to begin by dis- 
carding the concept of equilibrium and the implied 
rigid interdependence of factors. It may still begin with 
the assumption of current economic theory about 
scarcity. But instead of accepting the next postulate, 
that of rationality in economic behavior, it must pro- 
ceed to formulate a more realistic assumption, one that 
would allow the recognition of the extreme diversity of 
forms of behavior which we observe in reality, and 
would permit a deduction of both secular movements 
and cyclical fluctuations as parts of a normal state of 
economic phenomena. The following sections are de- 
voted to a brief discussion of such a scheme. 
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IV 


The essential factor could be defined as that of time 
differences, i.e., time discrepancies of economic reac- 
tions of individuals or of groups. As we shall see, the 
recognition of these time differences introduces all the 
congeries of social institutions is so far as they are of 
determinate significance in the economic system. 

The question of time differences and its importance 
to the body of theoretical economics has been presented 
clearly in a penetrating article by P. N. Rosenstein- 
Rodan.' The gist of his discussion is as follows. The 
general theory of economic equilibrium, i.e., the pricing 
theory, assumes that there exists an equilibrium price 
for every commodity, and a certain general equilibrium 
price level for the whole economic system. The nature 
of changes in supply and demand is then such that every 
disturbance provokes a reaction which compensates it 
and restores the equilibrium. “If we distinguish the 
changes which cancel themselves out into an equilibrium 
we find the following six movements: 


1. Demand ——— price 2. Price ———> demand 
3. Supply ————> price 4. Price ———> supply 
5. Supply ——— demand 6. Demand ——-—> supply 


‘*Since changes 5 and 6 are already included in 1-4, we 
can confine ourselves to the consideration of only 1-4.” 
(p. 130.) 

The assumption that these four movements lead 
towards an equilibrium implies that each of them will 
work itself out in one and the same time span; that in 
the same time span in which demand influences price, 
the price also influences demand; that in the same time 
span in which supply influences price the price also 

1. “Das Zeitmoment in der mathematischen Theorie des wirt- 


schaftlichen Gleichgewichtes,” Zeitschrift fiir Nationaloekonomie, vol. 
i, Heft 1, May 1929, pp. 129-142. 
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influences supply, and so on. If such were not the case, 
there would not be any equilibrium. For when prices, 
for example, exercise their influence upon demand 
faster than upon supply, at the point of time in which 
the price (the price change) has changed demand com- 
pletely and the supply only partly or not at all, the 
complete change of demand will influence the as yet in- 
completely changed supply, modifying the latter, so 
that the movement of supply which was necessary to 
restore the equilibrium will be modified. Thus with 
the assumption of a varying rhythm of movements (a 
disproportionality of tempi) it would be only an accident 
if equilibrium were to be restored. On the contrary it is 
possible that equilibrium may never be attained, i.e., 
that, because of the non-simultaneous rhythm of move- 
ments, there may result a certain perpetuum mobile of 
changes. 

Rosenstein-Rodan then goes on to show how the time 
element came to be omitted in equilibrium economics. 
It was implicitly assumed or even explicitly stated by 
Pareto that the whole equilibrium system and its im- 
plications rest upon the assumption of an equal rhythm 
of changes. He summarizes as follows: 

We saw that the effectiveness of the balancing mechanism of 
supply and demand presupposes that the four movements to be 
considered exert their influences in an equal time span. We must 
therefore analyze the combination of time coefficients in order to 
establish whether or not we arrive at an equilibrium. Three cases 
are possible: 1. The time coefficients are all equal: the equilibrium 
is attained directly. 2. They are not equal, but become equal after 
several transformation periods: equilibrium is attained only after 
a certain period. 3. They are not immediately equal and never be- 
come so: there is never an equilibrium. Before one speaks of an 
equilibrium, one must at least prove that the third case is impossible. 
The omission of time coefficients by Pareto rests on an untenable 
assumption of an identical rhythm of all economic phenomena; with 


Jevons, on a false psychological postulate and a logical error. (Page 
140.) These defects lead to the conclusion that the assumption of a 
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general equal interdependence of all economic quantities, which has 
been declared with great emphasis by the mathematical economists, 
must be abandoned. In reality there is no general interdependence, 
but only variable irreversible relationships of dependence... . It is 
well known that none of the mathematical economists could follow 
through consequentially the supposition of general interdependence. 
It is definitely abandoned in the theory of open cycles. The further 
working out of the mathematical system wili be bound up with the 
theory of open cycles. (Page 142.) 


So much for the general criticism and the formulation 
of the principle of time-span differences. Referring to the 
result of observation of real markets in this respect, 
Rosenstein-Rodan is of the opinion that some markets 
show an equal time span for the outlined reactions of 
price-demand and supply while the others do not. 

“When we follow up and analyse the time coefficients 
on separate markets, we see that there are some markets 
on which the time coefficients are approximately equal, 
so that there equilibrium is really attained (e.g., on the 
money market). This explains why the concept of eco- 
nomic equilibrium is so well known and so acceptable 
to us. But we also see that there are other markets in 
which the time coefficients vary (e.g., in the ‘heavy’ 
industries, where demand influences prices more quickly 
than prices influence supply). This explains why in 
reality we do not find a pervasive state of general 
equilibrium” (page 134). 


Before we discuss the question whether or not time 
coefficients of economic reactions in different markets, 
i.e., in various branches of business activity, are equal, 
it is advisable to distinguish two aspects under which a 
difference in time coefficients may appear in real life. 
These two aspects may be briefly characterized as 
(1) the lag and (2) the disproportionality. 

The phenomenon of lag is familiar to all students of 
economic changes. Suppose that a certain disturbance 
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arises. While it may be known equally well to entre- 
preneurs in several branches of business activity, the 
reaction to this disturbance will not be equally prompt 
in all these branches: Some will react sooner, others 
later. Thus, even if the time span consumed in each of 
these branches by a proper response to a given disturb- 
ance is the same in all, the fact that the response did not 
begin at the same time will result in a lack of equilib- 
rium. The time coefficient should therefore include not 
only the time during which a certain economic reaction 
is manifesting itself, but also the time elapsing from the 
moment the disturbance occurs to the moment the 
response begins. The phenomena of economic lead and 
lag are thus one possible aspect of differences in time 
coefficients.” 

The second aspect of differences in time coefficients 
is that of disproportionality. When we say that the 
time span of the economic response to a certain dis- 
turbance is different in the various branches of activity, 
or on the opposite sides of demand and supply in the 
same field, we mean that if equal time spans are taken, 
the different economic reactions are disproportional, i.e., 
they are not quantitatively so constructed that an equi- 
librium will be restored. The possibility of a lack of 
equilibrium due to the difference in time coefficients may 
thus be distinguished as due either to differences in 
timing of the reactions or to their disproportionality. 

There may, however, be another kind of dispropor- 
tionality which is also important in the study of eco- 
nomic changes. We mention it in the present connec- 
tion, altho its relation to the element of time differences 
is rather indirect. This disproportionality is significant, 


2. This distinction between the difference in the dating of the re- 
sponse and the actual time consumed by it was noted by Rosenstein- 
Rodan in a footnote, but not emphasized. 
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because, tho not in itself a source of dis-equilibrium, it 
is a factor which accentuates considerably the results of 
time differences whose two aspects we have just men- 
tioned. 

Suppose that for some reason, such as the existence 
of lag, a casual disturbance in a certain field of eco- 
nomic activity, say, retail trade, has resulted in a tem- 
porary lack of equilibrium, in a process of change. This 
latter change constitutes in its own turn a disturbance 
in the field of wholesale trade, since the influence of the 
original disturbance upon the supplies of retailers will 
constitute also a change in the demand by retailers from 
wholesalers. It is quite possible that the response by 
wholesalers to this change in the demand from retail- 
ers will be of an equal time span with the latter. The 
reactions that play about the wholesale price may be all 
of the same time span, and the equilibrium price may 
be restored for the time being. But nevertheless the re- 
action of the supply and demand may be disproportional 
as far as their absolute quantities are concerned. The 
wholesalers’ supply may not be increased in the same 
measure as the retailers’ demand; the retailers’ supply 
may not increase in the same measure as did the de- 
mand of consumers. The equilibrium reactions may all 
work out in the same time span, but they are dispropor- 
tional in their absolute measurements. 

This difference in the quantitative aspects of the 
various economic reactions would not be important if 
there were no possibility of a continuous lack of equilib- 
rium. But provided it is possible for a lack of equi- 
librium to manifest itself in one branch of activity for 
some time, this disproportionality in the amplitude of 
the reactions explains how a change in one economic 
field will result in a greater change in a related field. 
This factor is obviously of the utmost importance in 
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any theory of economic cycles. In discussing the two 
aspects of time differences suggested above we must 
keep in mind the factor of quantitative disproportion- 
ality, as a factor that will magnify any inequality once 
arisen. 


We may now attempt to answer whether or not in 
observable reality the time coefficients of economic re- 
actions are equal, as among different fields, or within 
one field on the side of supply and on the side of de- 
mand. We may ask ourselves whether in real life there 
is any lead or lag in the different economic reactions, 
and whether there is any equality in the time spans 
during which the various economic reactions to a given 
disturbance work themselves out. 

We believe that this question can be answered in but 
one way. If the accumulation of empirical data about 
economic life teaches us anything, it is that different 
economic processes have different timing and varying 
duration. Business-cycle theories, especially in all the 
so-called lag theories, base their explanation of the 
cycles precisely upon the fact that, in response to a 
certain disturbance, some fields of economic activity 
react promptly and other fields lag. If we consider the 
reaction of only those fields which are bound together 
by the supply-demand relationship, what a variety in 
timing and duration of the reactions presents itself! 
Compare the promptness with which one and the same 
disturbing event, equally well known to all the economic 
groups, is responded to by the retail trade and the whole- 
sale trade, the manufacturers of producers’ goods and of 
consumers’ goods, the long-time and the short-time 
money market, the stock market, the savings-bank 
market, and so on. Can any one say with due respect 
to reality that there is any equality among the time 
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coefficients of the economic reactions in these various 
fields? 

But even within one and the same field there rarely 
exists a congeries of conditions under which the re- 
sponses of the supply and of the demand forces would 
take place during an equal period of time. Indeed, one 
might say that in conditions of modern economy the 
mere fact that one group of economic forces is on the 
supply side and the other on the demand side necessi- 
tates the existence of time differences on the reactions. 
Thus, in the merchandising fields, the supply side is as 
a rule more ‘‘wholesale” than the demand side. There 
is a. world of differences between retailers whose special- 
ized supply activities are the exclusive source of their 
incomes and the consumers who spread their purchases 
and to whom purchasing is at most an auxiliary proc- 
ess. Somewhat the same difference will exist between 
wholesalers and retailers. And in the case of producers 
on one side and wholesalers or any other purchasers on 
the other, there is the time difference resulting from the 
existence of time-consuming productive processes. In- 
deed, knowing the diversity of productive and merchan- 
dising and selling processes, one doubts very much 
whether such exceptional conditions as an equality of 
time coefficients is ever attained on any market. 

We see, therefore, that out of the three possible cases 
which Rosenstein-Rodan has enumerated above, the 
first, the case of equal time coefficients, is on the whole 
little probable. It certainly is not true of the relations 
of the different markets or fields among themselves. It 
is little probable even within each market. The cases 
more true to reality are the second and the third. The 
second is a case in which an initial inequality of time 
coefficients is in time replaced by equality and by an 
attainment of an equilibrium. But even this case is not 
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in agreement with reality, mainly because of the cumu- 
lation of random changes which takes place whenever 
there is an original inequality of time coefficients. 


V 


An inequality of time coefficients implies that, while 
the reactions to a disturbance take place, some time 
passes after the disturbance has occurred before equi- 
librium is reéstablished (if at all). Now random dis- 
turbances always occur. This means that, even in case 
the time coefficients are equal, during the period it takes 
the system to respond to a given disturbance and to re- 
establish equilibrium, new random disturbances arise 
and impinge upon the economic system, adding a new 
ripple the moment the economic system has reacted or 
is reacting to the preceding random change. 

Under a condition of unequal time coefficients, a given 
disturbance exercises its effect unchecked for some time 
after the disturbance itself has occurred. Because of 
the inequality of the time coefficients the initial dis- 
turbance has not been completely counteracted. The 
next random change which occurs adds its strength to 
the original disturbance or offsets it in part; the next 
following disturbance will be added to the preceding 
two and so on. Unless there is absolute equality of time 
coefficients there will be cumulation of random changes. 

Now the cumulation of random changes becomes in 
certain conditions a source of prolonged oscillations. This 
remarkable thesis has been developed by a Russian stat- 
istician, Eugen Slutsky, and has been discussed at con- 
siderable length in a recent article by the present writer.* 
Briefly, the argument runs thus. 

The succession of random events may be conceived 


3. “Random Events and Cyclical Oscillations,” Journal of the Ameri- 
can Statistical Association, September 1929, pp. 258-275. 
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as a normal frequency distribution of changes strung 
along the line of time. Any normal frequency distri- 
bution includes a large number of items close to the 
average, and a smaller number of items which deviate 
considerably from the average. Since we conceive the 
random events as changes around the equilibrium, their 
average is zero. The constitution of a normal frequency 
distribution tells us, then, that there will be a large num- 
ber of absolutely small changes, and a small number of 
absolutely large changes. While these large changes will 
be infrequent, they will occur. The occurrence of large 
changes tends to yield cycles because the process of 
cumulation will extend the influence of each large 
change much beyond the time at which it occurred. In 
statistical parlance, the large change will influence the 
cumulative sum or the moving average so long as it is 
not cancelled by a succession of small changes, or by one 
large change of an opposite sign. 

Further, the random changes, by the very nature of 
random frequency, will come at times in clusters of 
changes of the same sign. It is highly improbable that 
for a substantial period of time each positive change 
will be immediately succeeded by a cancelling negative 
change. There is a probability that the changes will 
come in clusters of 2, 3, 4, 5, etc. items of the same sign. 
The occurrence of large clusters will be of smaller fre- 
quency than the occurrence of small clusters, just as the 
occurrence of large changes is less frequent than the 
occurrence of small changes. But there will be large 
clusters, as there will be large single changes. And the 
effect of cumulation is to bind each of these clusters into 
a high or a low plateau, and to extend its influence be- 
yond the time period occupied by the cluster itself. The 
cumulation or averaging of a normal frequency dis- 
tribution strung along the line of time will not result in 
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a straight smooth line, but in oscillations which are an 
extension of the influence of large single changes or of 
large clusters of changes followed by a succession of 
smaller changes or of smaller clusters. 

This brief exposition will make more comprehensible 
the summary of the statistical thesis given in the article 
quoted above: 


1. Following Professor Slutsky’s exposition, it was indicated that 
distributions of random causes, when summated, yield oscillations 
similar to those characteristic of economic data. 

2. It was shown that this result is due to the smoothing and carry- 
ing over power of the summation process, and to the fact that in a 
frequency distribution of random character we are bound to find 
big clusters of deviations above or below the average, or single ex- 
ceptional deviations. Of these, the process of summation or of mov- 
ing averages tends to make cycles. (Page 273.) 


The importance of this thesis to the business-cycle 
theory was stated in the same article as follows: 


1. If cycles arise from random events, assuming the summation 
of the latter, then we obviously do not need the hypothesis of an 
independent regularly recurring cause which is deemed necessary 
by some theorists of business cycles. Indeed, if one can explain how, 
in certain processes of economic life, the response to stimuli is cumu- 
lative, then the whole discussion of cause of business cycles becomes 
supererogation. If the business economy runs at a certain high or 
low plateau level, and the conditions of business behavior are in such 
shape as to cumulate favorable or unfavorable random events, then 
we are bound to have a cyclical up and down swing sooner or later. 
It is to be seen that the so-called institutional explanations of busi- 
ness cycles deal mainly with the economic forces that make for cumu- 
lation, with forces that explain why a given random event is not im- 
mediately cancelled by an opposite reaction but allowed to exert 
its influence for some time to come, an economic counterpart of the 
statistical mechanism of moving average. (Pages 274-275.) 


It is obvious that the preceding discussion makes the 
importance of this statistical thesis still greater. We 
see that, once we begin to consider the differences in time 
coefficients, we come to the cyclical fluctuations as a 
normal consequence of this difference. 
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Thus any possibility of an equilibrium becomes ex- 
ceedingly remote. For the inequality in time coefficients, 
be it only initial, opens the way to the cumulation of 
random causes, and they in their turn account for the 
appearance of cyclical fluctuations. In these conditions 
any persistent state of equilibrium is completely out of 
the picture. 


In the statistical discussion in the article quoted, it 
was assumed that a continuous stream of random events 
impinges upon the economic system. But two complica- 
tions must really be introduced in order to secure a 
greater conformity of the hypothesis to reality. 

1. There is a certain direction in the random changes, 
i.e. a trend movement. For example, such outside events 
as technical changes, which for the present purpose we 
may conceive of as random, have a certain trend. Their 
economic significance or influence tends persistently in 
one direction, that of lowering costs. Changes in popula- 
, tion also are not purely random in their character, altho 
they are so when only a short period of time is con- 
sidered. They tend in one direction, in the direction of 
: positive growth. We may conceive the random changes 
: as belonging to a distribution skewed in one direction, 
3 a distribution which, strung out along the line of time, 
presents deviations not from a straight horizontal line, 
but from a line which runs either upwards or down- 
wards. 

This skewness, this prevalence of changes of a certain 
character, is responsible for the presence of secular 
movements. While the cyclical oscillations may be 
ascribed in their origin to the cumulation of random 
causes where there is inequality of time coefficients, the 
secular movements are due to some trend in these ran- 
dom causes, trends that have to be established by in- 
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ductive study. The secular movements are thus to be 
studied as an indication that in the stream of changes 
to which the economic system is subjected there are 
uni-directional tendencies. 

2. The second complication is that we cannot treat 
the stream of random changes as continuously random, 
for the simple reason that after the cumulation of these 
changes has gone on for some time, and has yielded an 
upward or downward movement of some duration, the 
existence of this movement becomes in itself an im- 
portant factor, and begins to exercise an influence which 
overshadows the continued play of further random 
changes. Since there is a trend in the random changes, 
it is easy to conceive of the random disturbances cumu- 
lating into a prolonged upward or downward move- 
ment. But once this is given in a certain field of busi- 
ness activity, it provides the source of rather important 
disproportionalities, already discussed. It forms a pro- 
longed disturbance the response to which in related 
branches of activity may be much larger than in the 
original branch itself. It is here that all the dispropor- 
tionalities discussed by a number of business-cycle 
theories come into play, and help to explain how it is 
that a comparatively mild movement, due to cumula- 
tion of random causes arising from an inequality of 
time coefficients, may develop into a cyclical swing of 
formidable magnitude. 


VI 


We are now at the end of our discussion and may 
glance back over the field traversed. In a brief historical 
introduction we pointed out how the question of the 
relation between general economic theory and business- 
cycle theory has grown to its present importance. We 
then surveyed the recent German discussion of the ques- 
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tion, as indicating that general business-cycle theories 
are not an integral part of the system of equilibrium 
economics. We then attempted to establish that the 
two ways in which equilibrium economics may be re- 
garded as not in definite contradiction to reality would 
be either to conceive it as valid only for each instan- 
taneously determined economic state, or to present it 
as applying to that part of reality which remains after 
the elimination of secular movements and of cyclical 
swings. The view of Rosenstein-Rodan was then pre- 
sented with its emphasis on the time characteristics of 
economic reactions, an element disegarded by equilib- 
rium economics. It was further shown that the con- 
sideration of this time element in real life precludes 
almost completely the possibility of any persistent 
equilibrium, since reality shows a diversity of the time 
coefficients in their twofold aspect of timing and dura- 
tion. It was shown how this inequality of time coeffi- 
cients opens the way to the cumulation of random causes, 
and thus the appearance of prolonged oscillations as a 
usual form of economic changes. It.was indicated that 
the element of absolute disproportionality discussed in 
business-cycle theories serves to magnify and prolong 
the amplitude of the cyclical oscillations. And it was 
pointed out that the existence of a certain skewness 
in the original distribution of random changes may be 
conceived as accounting for secular movements. 

Thus the introduction of the element of time does 
away with the strict interdependence of economic 
quantities and the concept of equilibrium, and sub- 
stitutes for it a consistent scheme which may be taken 
as a basis for the general theory of economic changes. 
According to this scheme, the economic system is not 
a stable system which reacts to random changes by can- 
celling them instantaneously or after a while. It is a 
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loosely bound congeries of social institutions, which in 
response to random changes goes through a series of 
fluctuations, a congeries which has to be studied in the 
main aspects of the distinguishable elements, if any 
understanding of changes is to be attained. 

The scheme, of course, is far from complete. But it 
synthesizes the recent developments in general economic 
theory and business-cycle theory, and, what is more im- 
portant, calls upon economic theorists to follow a much 
more promising direction than was indicated by equilib- 
rium economics and its equational treatment of the 
system. The consideration of time differences and of 
the consequent disproportionalities obviously invites a 
close study of all the distinguishable elements of the 
economic system, since the establishment of the quan- 
titative differences (i.e., of the inequality of time co- 
efficients) will require a very thorogoing description and 
distinction of the various groups of economic forces. In 
order to know why and how the group of retailers re- 
spond more slowly than the group of wholesalers, to 
know why wages move more slowly than profits, one 
has to study the different social groups and their mani- 
festations. The different types of reaction, conditioned 
by such factors as are studied in business-cycle theory, 
banking theory, monetary theory and so on — all these 
generalized results of empirical study will have to be 
assembled and thoroughly organized into a generalized 
description of the various types of economic reaction. 
Connected with that will be the investigation of secular 
factors, i.e., of the direction of random changes in the 
different fields from which changes may come to influ- 
ence the course of economic life. 

It may seem to some economists that the scheme pre- 
sented involves a sacrifice of a number of definite 
achievements of equilibrium economics. Instead of a 
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system of economics we are likely to find ourselves with 
a chaotic description. But it should be kept in mind 
that we still retain, even tho in a qualified form, all 
relations of dependence of which equilibrium economics 
speaks. What is discarded is the notion of a stable or 
slowly varying equilibrium and the equational system 
of solving economic problems. What is substituted for 
it is a general recognition of the importance of the time 
element — a recognition which permits the utilization 
of the generalized experience of various special investi- 
gations in a more complex and a more realistic general 
theory of economic change. The equilibrium theory, in 
the limited meaning in which it is retained, will also be 
enriched, since the general theory of economic change 
will point out many more important economic factors 
than have heretofore been included in the equational 
systems of the mathematical school. If we are to de- 
velop any effective general theory of economic change 
and any complete theory of economic behavior, the 
practice of treating change as a deviation from an imagi- 
nary picture of a rigid equilibrium system must be 
abandoned. 


Simon Kuznets 


NATIONAL BureEaAv oF Eco- 
NOMIC RESEARCH. 














JOINT COSTS IN THE CHEMICAL 
INDUSTRY! 


SUMMARY 


I. Joint Costs a phenomenon of production; costs as flows; joint 
means joined, 416. — II. Joint costs with invariable proportions, 419. 
— Bases of cost apportionment, 420.— Relative demand schedules, 
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ables of chemical equilibria, 436. — By varying concentration, 437. — 
Temperature, 436. — Pressure, 440. — And state of aggregation of the 
components, 441. — Mathematical predictability of variation, 444. — 
Research laboratory as systematizer of march of invention and nerve 
centre of control of production and marketing, 445.— IV. Nature and 
scope of joint costs, 448.— Element of technological compulsion vs. 
element of profit-maximizing variability, 449. — The problem of valu- 
ation, 450. — All the factors may vary discontinuously, 452. — Joint 
costs and overhead costs, 455; and decreasing costs, 459.— Conclusion, 
460. 


I. Joint Costs A PHENOMENON OF PRODUCTION 


TuE chief problem in the making and pricing of chem- 
icals is that of joint costs. At practically every step 
entirely new products emerge from the processes. In 
nearly every branch of chemical enterprise the number 
of main products, by-products and wastes, tends with 
increased elaboration of productive technique to be- 
come so large that the manufacturer like the old lady 
in the shoe hardly knows what to do. In comparison, 
the making of furniture or shoes or tires is simple. 
After all wool, cotton, leather and rubber not only re- 

1. I am indebted to the Committee on Economic Research at Har- 
vard University for clerical assistance, and to my colleagues, Assistant 
Professor E. H. Chamberlin, Dr. W. E. Beach, and Mr. N. R. Daniel- 


ian, for searching criticisms. To Professor Taussig I am indebted 
throughout, both as to form and substance. 
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main such in main products, but, by and large, even 
when there are by-products, they still are little other 
than wool, cotton, leather and rubber. In the chemical 
industry, however, like does not beget like. Common 
salt, a solid and a valuable condiment, when acted upon 
in solution by an electric current decomposes into 
things quite different: a poisonous substance, caustic 
soda; a dangerously inflammable gas, hydrogen; and 
a highly volatile gas, chlorine, that constantly succeeds 
in escaping somewhere to work its mischief on the lungs 
and throats of its would-be gaolers. Similarly coal tar, 
when treated with various acids and alkalies, separates 
into numerous drugs, poison gases, dyes, and explosives. 
So great is the multiplicity of products obtainable from 
a given set of raw materials that the manufacturer is 
always faced with the problem of joint supply. 

A word of caution at the outset may prove not to be 
superfluous. The problem of joint costs does not con- 
sist in apportioning costs at a given time to products 
at that same moment. Such, to be sure, is a difficult, and 
sometimes an impossible task but one which, for the 
purpose in hand, is supererogatory. The job is not 
that of finding what is the actual cost of production of 
one particular bag of soda ash, or of one particular day’s 
output of bags. It is that of determining the source of 
cost variations, of segregating causes of cost flows. 
The problem of joint costs properly pertains to the 
difficulty of fixing the orbit of manufacturing activity, 
of determining the optimum volume and character of 
the flow of products that shall go out the factory door. 
The important difficulty for present purposes is that of 
determining what portion of the total stream of costs 
was caused per bag of soda ash through a given period 
(say monthly, more often quarterly). What increment 
in the flow of costs would theoretically suffice to bring 
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about a desired increment in the flow of a product? 
What increment in the flow of costs was actually caused? 
-Where did actual performance deviate from some theo- 
retically attainable or other standard performance? 
How much guidance for price and production budget 
and schedule during the next unit period can be derived 
from the quarry of past cost variations? Such are the 
questions which economic theory usually asks, and such 
are the questions now to be considered. 

The object of this paper is to show the manner in 
which joint costs are present whenever use is made of 
chemical processes. Two types will appear, quite dis- 
tinct in their effect on the economic processes of valua- 
tion, but quite similar in their repercussions on the 
structure of industry. Furthermore, there will be seen 
to be present in all joint costs two distinct elements: 
one of compulsion, having reference to the flow of costs; 
the other of choice, having reference to the flow of 
products. The former is due to technological condi- 
tions; the latter is determined by business policy. Next 
it will be insisted upon that joint costs are joint. Like 
overhead costs, they may often be very hard to appor- 
tion on any satisfactory basis, yet a distinction per- 
sists between non-distributable costs and joint costs. 
They are neither equivalent nor identical economic 
boxes. Finally throughout the discussion an attempt 
will be made to get away from an excessive preoccupa- 
tion with the peculiar case of joint costs which arises 
when a raw material is split up into two or more parts. 
The term joint costs, both in its connotation and in its 
application, will be used in its most general sense. 
Articles will be considered joint-cost products only when 
a variation in the facilities for putting out one product 


2. A work is in contemplation in which I hope to trace not only the 
appearance, but also the effects, of joint costs in industry generally. 
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or one set of products necessarily brings about a varia- 
tion in the same direction — somewhat so, tho not 
necessarily in any definite ratio — in the facilities for 
putting out another product or another set of products.’ 
The two products, when technically homogeneous, must 
not have access to the same set of consumers. If tech- 
nically differentiated, they must not be substitutes. 
The most important effect of the presence of joint costs 
is the unavoidable, direct and perpetual interdependence 
of respective volumes produced and prices of the com- 
modities in which the facilities are utilized. This in- 
terdependence will be deemed present in one of its 
forms, when, for example, under the well-known as- 
sumptions, an increase in the demand for one of the 
articles tends to bring about a fall in price of the other. 


II. Jornt Costs wiTH INVARIABLE PROPORTIONS 


The first type of joint costs is that in which a varia- 
tion of the facilities for producing one product neces- 
sarily brings a variation, in a definite ratio in the same 
direction, of the facilities for producing the other. It 
appears wherever, for example, a raw material is broken 
up into two or more parts in proportions that are rela- 
tively fixed and inflexible.‘ It is, of course, to be found 
elsewhere than in the chemical industry. Many firms 
turn out seconds and scrap in percentages which, even 
tho small, are irreducible and in so far fixed. Such are 
the cuttings of leather in a shoe factory, or of cloth in 
tailoring establishments, or the bark, saw kerf, edgings 
and trimmings in saw mills and furniture factories, or 
the second-grade and inferior portions of product in 
fruit growing, gardening and agriculture. Other ex- 
amples are, in metallurgical operations, various metals 


3. Cf. A. C. Pigou, Economics of Welfare, 2d ed., p. 267. 
4. Cf. J. M. Clark, Economics of Overhead Costs, pp. 98 ff. 
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such as gold, copper, lead, silver, and various gases, 
particularly sulfur dioxide; beet sugar and pulp; cane 
sugar and molasses; beef and the various by-products; 
anthracite coal, pea coal, and culm; cotton and cotton- 
seed; and so on. It may be objected that in some cases 
it is possible, or at least conceivable, that the propor- 
tions be varied somewhat, altho ever so slightly. How- 
ever, where the expenses of varying the proportions of 
output are large per unit of variability, the supply 
curve is so discontinuous and so relatively inelastic, 
and the increase in marginal prime costs is so abrupt, 
that joint costs with relatively invariable proportions 
may be predicated. 

Examples in the chemical industry are particularly 
numerous. A cursory glance at the list of industries 
commonly regarded as chemical shows its frequent oc- 
currence: niter cake and nitric acid, salt cake and 
muriatic acid, and so throughout the acids industry; 
by-product ammonia and coke or illuminating gas or 
both; the products of electrochemical operations; 
coal-tar products of every description including scores 
of dyes; organic fertilisers; many of the products ob- 
tained in the fractional distillation and refining of 
petroleum; certain paint colors, e.g., blanc fixe and 
hydrogen peroxide; soap stocks, particularly those from 
packing houses; charcoal, acetone, acetic acid, and 
methanol in the wood distillation industry; fusel oil 
and industrial alcohol; Chile nitrate and iodine; and 
so forth. 

Bases of Cost Apportionment 


The principle of valuation which is applicable when 
there are joint products put out in fixed proportions 
was noted by Mill® as an exception to the general 


5. J. S. Mill, Principles of Political Economy, Book III, ch. 16, 
sect. 1. 
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theory of value. Marshall reformulated the idea by 
stating that in such instances the division of the joint 
costs between two or more products ‘‘is governed by 
the relative volumes and intensities of the market de- 
mands for them.” ® Professor Bye has recently elab- 
orated the principle.’ Cost of production governs the 
collective normal price.* But the complex of conditions 
shown by the respective demand schedules for the flows 
of products in their respective markets will determine 
the share of the joint costs borne by each product. So 
far as the individual product is concerned, the reasoning 
which begins with the prices of the agents of production 
in order to explain consumer’s price is not valid. The 
Austrian approach is more helpful. Human desire 
leads to human effort, present and prospective marginal 
utility in monetary terms determine costs.° But it re- 
mains true with reference to the normal swm of the two 
or more prices, that ‘‘that extremely complex notion, 
a marginal increment in the processes of production 
of the representative firm”! proves helpful. Not a 
certain parcel of one or the other of the products, but 
the process for all the parcels becomes the unit of cost 
of production. 

When the accountant allocates joint costs to the 
various products on the basis of the relative market 
values of each, it is obvious that he, too, makes changes 


6. A. Marshall, Industry and Trade, p. 468. Cf. p. 192. 

7. See his article ‘Composite Demand and Joint Supply” in this 
Journal, November, 1929, especially the diagram on p. 57. I question 
whether his curve of “overhead” costs could not be more suitably 
labelled a curve of to-be-distributed joint costs. Moreover, since they 
are assumed to flow in a relatively fixed volume, ought the curve not 
to be a rectangular hyperbola? 

8. Ely, Outlines of Economics, 4th ed., p. 172. 

9. Cf. George E. Putnam, “Joint Cost in the Packing Industry,” 
Journal of Political Economy, xxix, 293-304. also “Unit Costs as a 
Guiding Factor in Buying Operations,” ibid., pp. 663-676. 

1. Marshall, Principles of Economics, 8th ed., p. 376. 
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in the cost of any one item depend on changes in price. 
In the chemical industry this often leads to curious 
results.? A typical recent case is that of methanol, one 
of the joint products obtained in the destructive dis- 
tillation of wood. Ordinarily, a cord of seasoned hard- 
wood will yield 8 to 11 gallons of crude methanol, 160 
to 210 pounds of acetate of lime, 45 to 50 bushels of 
charcoal, and considerable quantities of tar and com- 
bustible gases. Acetate of lime, used as a raw material 
for acetic acid and acetone, has for decades been ex- 
ported in not inconsiderable quantities. Even methanol 
has been exported to the extent of more than two mil- 
lion dollars yearly. After the war serious competition 
began to develop in all the products except charcoal. 
Acetic acid was synthesized from calcium carbide and 
water, and imported from Canada. Acetone was mar- 
keted in large quantities by an Indiana concern which 
had developed a process for obtaining butyl alcohol by 
the fermentation of corn starch, with acetone as a by- 
product. And in 1925 Germany suddenly sent into 
the United States half a million gallons of synthetic 
methanol, produced from coal and water. This situa- 
tion, typical rather than exceptional in the chemical in- 
dustry, led the wood distillers, as one might expect, to 
seek a higher rate of duty. 

The Tariff Commission, under the so-called flexible 
provisions of the tariff law, was requested to make an 
inquiry into the costs of production at home and in the 
chief competing country. This it proceeded to do, bas- 
ing its recommendation upon cost figures which were 
allocated primarily on the basis of relative sales values 


2. The reports on costs of production which the United States Tariff 
Commission has made pursuant to Section 315, Title III of the Tariff 
Act of 1922, offer several examples of the difficulties presented by the 
problem of joint costs. 
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of the products. Thus the weighted average cost of pro- 
duction of methanol in the United States (the curve of 
total costs has the familiar ogival shape) was found to 
decline over 10 per cent in 1925 as compared with 1924. 
This result was not due, however, to the elimination of 
high-cost producers, poorly located with reference to 
wood supply and markets, nor to be explained by the 
scrapping of obsolete plant and the modernization of 
technique. It was due merely to the method of com- 
puting costs. Because of the imports from Germany the 
price of crude methanol was 18.6 per cent lower in 1925 
than in 1924, while acetate of lime had only gone down 
10.2 per cent in price, and charcoal (due partly to com- 
petition of coke-iron with charcoal-iron) 7.8 per cent.’ 
In 1925 the value of the methanol formed a smaller pro- 
portion of the total value of all products than in 1924; 
and then it was inferred, on this method of allocation, 
that its cost was correspondingly lower. 

The usefulness of the sales-value allocation method 
for the purpose of applying the ‘‘scientific principle” of 
tariff-making is obviously limited,‘ particularly when a 
product goes through different processes, each with a 
family of joint products of wholly different constitution 
except with respect to the article in question. It simi- 
larly gives very poor guidance to the entrepreneur. 
Variations in prices, whether seasonal or irregular, bring 
cost variations which are not only meaningless but 
which cover over and obscure both those cost changes 
which represent variations in efficiency requiring execu- 


3. U.S. Tariff Commission, Costs of Production of Methanol, May 
15, 1926, p. 31. 

4. It is interesting to note that in November, 1926, President Cool- 
idge, raised the tariff on methanol from twelve to eighteen cents a gal- 
lon, thus sheltering the American public against the sinister menace 
of a new, more scientific, and more efficient German method of produc- 
tion. 
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tive attention, and those that permit intelligent evalua- 
tion of the profitableness of operations. 

Another method of ascertaining the source of cost 
variations may be conveniently termed the method of 
addition and subtraction. One adds up the total costs 
and subtracts what one receives from one of the prod- 
ucts. Then one has a figure which can be called the 
cost of the other product. The method is quite generally 
used when one of the products has but a fraction of the 
value of the other as in the case of by-products. Suppose 
a producer of electrolytic soda wishes to know how 
much a desired increase in the flow of its production 
would add to his expenses. How shall he proceed? 
Instead of allocating costs on the basis of relative 
sales values, he treats the net yield value of the other 
products, chlorine and hydrogen, as a reduction in the 
cost of the caustic. Knowing the usual selling prices of 
the gases, and deducting all separable expenses of further 
processing them, he can credit, by an accounting trans- 
fer, the work-in-process cost sheet of the main product, 
caustic, with the expected quantities of the by-products 
extended at their separate unfinished values.’ Thus 
only the caustic will show a profit, but to it are also 
charged all manufacturing costs up to the point of 
split-off. 

5. Cf. J. L. Dohr, Cost Accounting, ch. 24, ‘‘The Problem of By- 
products and Joint-products.” ‘The costs in which accountants are 
interested are in present practice, to be sure, considerably different 
from those in which the economists are interested. Yet the fundamental 
principles of apportionment open to use are the same for both. Mar- 
shall has suggested the same method of addition and subtraction in his 
Principles, 8th ed., p. 388, footnote 3. He, of course, limits its use to 
the determination of joint costs only at those periods and in those in- 
dustries which are characterized by the familiar conditions of normal 
equilibrium. ‘The derived supply price is then found by the rule that 
it must equal the excess of the supply price for the whole process of 
production over the sum of the demand prices of all the joint products; 


the prices being taken throughout with reference to corresponding 
amounts.” 
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This method of computing joint costs is the comple- 
ment of that first mentioned which allocates them on 
the basis of the relative values of the products. It, 
similarly, reasons back from price to cost but not from 
the several prices to the several costs. The main prod- 
uct is given a cost independently arrived at, but the 
sum of the costs of the others is assumed to vary with 
their prices. As a result the variations in the market 
prices of the by-products cause meaningless variations 
in the cost of the main product.® For example, an ex- 
perience quite general at one time in the illuminating 
gas industry was that of obtaining a negative cost for its 
coke, simply because the coal-tar by-product, particu- 
larly toluol and ammonia, began to command high 
prices. Here too the manufacturer is often left quite 
at sea as to his relative efficiency in terms of standard 
performance. In most instances he gets little, if any, 
guidance as to his best price and production policy. 

The two methods of allocating costs just mentioned 
often prove eminently satisfactory in special costing 
problems, the first particularly for joint products, the 
second for by-products. They are obviously as appli- 
cable for the distribution of overhead costs as of joint 
costs. But there are other purposes for which still 
different methods are found more convenient, and even 
necessary. In the chemical industry, for example, if 
a firm wishes to obtain an unequivocal comparison of 
actual with attainable performance, it will allot joint 
costs on the basis of some standard ratio,’ arbitrarily 
chosen to be sure, yet sensitive to and accurately 
measuring every internal and external factor of varia- 

6. Cf. J. H. Bliss, ‘Cost Methods in the Packing Industry,’ Nat’l. 
Ass’n. of Cost Accountants, vol. iii, No. 14, April 15, 1922. 
7. See, for example, George A. Prochazka, Accounting and Cost 


Finding for the Chemical Industries, passim; also Chaplin Tyler, 
Chemical Engineering Economics, pp. 135 ff. 
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tion. Sometimes costs are prorated on the proportion 
of the atomic weights or volumes of the raw materials; * 
sometimes in the ratio of the relative weights or volumes 
or heat units of the finished products; and sometimes 
on other arbitrary bases. 

An example of the manner in which various firms 
utilizing the same process will choose different bases of 
allocating joint costs (all of them perfectly arbitrary) 
came to the writer’s attention °® in the course of a recent 
inspection of electrolytic caustic soda and chlorine 
plants. The joint costs of the process up to the point 
of the split-off of the chlorine from the caustic were 
found to be distributed between the bundle of products 
derived from the caustic and that derived from the 
chlorine in several different ratios: 50-50, 40-60; 60- 
40, 39.008-35.46 (atomic weights of sodium hydroxide 
and chlorine), and 56.73 to 43.27. The pseudo-mathe- 
matical precision of the last ratio had its origin in a 
criterion no more scientific than that of distributing the 
joint costs so that both the caustic and the chlorine 
would earn an equal book profit. The plant in question 
had formerly used a 50-50 basis, which resulted in the 
chlorine department showing a loss. The absentee 
bankers who controlled the enterprise gave orders to 
discharge the chlorine foreman, but the superintendent 
at the works managed to retain an efficient subordinate 
by establishing the new ratio. 

8. For an interesting example see C. C. Sheppard, ‘Cost Practices 
and Problems in the Production of Coke,” National Association of 
Cost Accountants, vol. iv, No. 6, Dec. 1, 1922. 

9. In a field investigation of certain branches of the chemical in- 
dustry in the United States which the writer was enabled to make in 


1926 by virtue of the grant of a Frederick Sheldon Travelling Fellow- 
ship from Harvard University. 
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Repercussions on the Structure of Industry 


While the various methods of apportioning joint 
costs which have just been described obviously have 
shortcomings,' both for the economist and for the ac- 
countant, they lead to one result of outstanding eco- 
nomic significance. Neither accountants nor econo- 
mists have been able to devise a method which will yield 
cost figures that do not contain a large element of ar- 
bitrariness. As a result considerable emphasis is given 
to a phenomenon which is frequently present in the 
chemical industry, namely, that chemical enterprises 
which turn out joint products in invariable proportions 
have to face competitive conditions so unstable in 
character that the law of survival is agree, unite, or 
perish. Because even those manufacturers who employ 
the same processes to make the same joint products 
can figure costs and get different results in their figur- 
ing, prices of chemicals not infrequently fluctuate with- 
out a cause more real than that one of the producers 
has used a new basis of apportioning costs.? Sharp 
competition is then merely due to the different estimates 
which business men place on relative costs. 

There are, of course, many other reasons for sharp 
competition, particularly where the number of com- 
petitors is limited. But in the chemical industry where 
one and the same chemical can be obtained in sometimes 
scores of different ways from a score of different raw 
materials, and where the exact cost in each of such pos- 
sible methods of production is at best a sophisticated 

1. For further defects of the various modes of apportioning joint 
costs see the cases given in T. H. Sanders, Problems in Industrial Ac- 
counting, particularly that of the Vitex Chemical Co. See also the 
Report of the Federal Trade Commission on the Meat Packing In- 
dustry, Part V, pp. 13-77. 


2. Cf. Williams Haynes, ‘‘Chemical Costs,’’ Chemical Markets, 
vol. xix, No. 23, October 14, 1926. 
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guess, the tendency toward sharp competition is ag- 
gravated in its severity. In the history of the chemical 
industry an unknown chemist in some small college 
laboratory has frequently devised a process using 
cheaper raw materials, or obtained better yields, and 
upset all former cost computations. Price warfare 
then hardly knows any bounds except those set by 
business strategy. The prices of individual constituents 
of output are shifted for the same reasons that one 
shifts pawns in a chess game. The price asked depends 
upon the price one thinks his competitor will set. If 
everyone understands the rules of the game or abides 
by the code of practices promulgated by a trade associa- 
tion, if all are unwilling to spoil the market, a precarious 
stability may be achieved. But it is always precari- 
ous because of a persistently reappearing crop of neo- 
phytes or other unintelligent competitors. Their lack 
of knowledge concerning costs and market trends makes 
a business policy which would ordinarily be successful, 
cause losses and seem stupid. 

The bridge player who has had the occasion to play 
with a beginner, either as partner or opponent, will 
understand the nature and effects on one’s own playing 
of such lack of knowledge. He will also understand how 
convenient and necessary it is for the success of all 
concerned that rules and conventions of playing be 
observed, particularly so, of course, if the number of 
fellow players is small. Then the unorthodox style of 
the beginner and his erratic evaluations of the strength 
of his hand disrupt the game for everyone. If the per- 
centage of beginners remains large the identical result 
will ensue, even if the number of competing players be 
legion. The fault lies basically not with the absolute 
number of the players, but with the relative abundance 
and ignorance of the novices. Thus it is that in the 
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chemical industry where, because of the multiplicity 
of options in methods of production, the percentage of 
new enterprises is likely to be large, and where a certain 
amount of ignorance as to actual costs is unavoidable, 
there develops in the measure that disaster threatens 
an urgency to come to mutual agreement. A code of 
trade ethics grows into a gentlemen’s agreement which 
in turn evolves into a pool, a community of interests, 
an exchange of fractional equities, and ultimately into 
an amalgamation. Often the merger increases until eco- 
nomic control becomes coextensive with the political 
unit. Then the stage is set for international cartels, and 
eventually prices are determined by processes analogous 
to those of international arbitration. 

This trend of development in industrial structure is, 
of course, particularly prominent where the firms using 
the different processes operate largely in different mar- 
kets, and compete only in part, say in one product. 
Then the manufacturer, in order to make the composite 
of his sales orders equivalent to the composite of prod- 
ucts emerging from his particular process, will cut 
prices as a limit to a point below that of out-of-pocket 
expense by the amount which it would cost to dispose 
of the waste which the product utilizes. It is precisely 
the technological rigidity of a given process which 
makes piece-by-piece adaptation almost impossible. 
Hence not infrequently a change of major proportions 
in the demand for but one of the products may cause 
the process directly responsible for its production to be 
wholly abandoned, and force other dependent or inter- 
twined processes to be switched and shifted. In many 
instances the whole industry faces extinction, particu- 
larly where it is based on a raw material no longer the 
cheapest. Whole plants must be scrapped because the 
equipment is highly specialized, fitted only to produce 
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that flow of products which formerly corresponded to 
the complex of consumer demand. 

Consequently price agreements and cartels abound 
in the chemical industry.* Lithopone manufacturers 
agree or unite with white lead or zinc oxide manu- 
facturers. Liquid chlorine divides the market with 
calcium hypochlorite. The producers of Germany, 
England and Chile apportion a large part of the nitro- 
genous fertiliser market of the world among themselves. 
And the seven gigantic corporations ‘ which so largely 
dominate the world’s production of chemicals find it 
necessary to evolve rules of joint action, to codperate, 
to form international cartels. 

The advantages from the rationalization and stabili- 
zation of competitive conditions are many. Expert 
research laboratories, too expensive and uncertain in 
results for small enterprises with a limited range of prod- 
ucts, can be the first to spy out improvements, many 
of which would not be feasible for a small volume of 
production. The multiplicity of plant equipment and 
personnel permits flexibility in the constituents of out- 
put, and yet stability of total volume. Often hundreds 
of products are made by one concern and sold to various 
buying groups through many trade channels. Changes 
in productive apparatus need now respond in the main 
only to total consumer demand. Any adaptation that 
may be necessary with regard to specific product can 
generally be made tempting to the consumer by means 
of a fluctuation in price. It is usually only partly borne 
by the producer through the adjustment of the supply. 

In the early stage of the manufacture of a chemical 
only small scale production can exist. But this stage 


3. Cf. R. Liefmann’s well-known work, Die Unternehmerverbinde, 
Konventionen und Kartelle, where more than one hundred are enu- 


merated. 
4. Dr. Alfred Marcus, Die Groszen Chemiekonzerne. 
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often lasts a long time. Precisely because the process 
is subject to more than the ordinary risk of obsolescence, 
and because the market is unusually uncertain, the 
manufacturer must be the more ready to adjust his 
production to changes in technique and demand. 
Wastes are naturally thrown on the dump-heap for a 
considerable period of time, even tho the desirability 
and the technique of utilizing them seems to have been 
blatantly evident. There rarely fails to arise the usual 
crop of enthusiasts for conservation who point a scoffing 
finger at former extravagant practices, and compute the 
imposing total of resultant potential losses. But when 
the market and manufacturing technique of even the 
main product is likely soon to change, what manufac- 
turer would be wise enough to make additional com- 
mitments of fixed capital and developmental expense 
to put out a by-product which ranges off into wholly 
hypothetical and uncharted regions of costs and mar- 
kets? Moreover, since the loss involved in non-develop- 
ment is passed on to the consumer there is no competi- 
tive spur to improvement. Wastefulness becomes a 
matter of uniform practice and stabilized convention. 
The more true, this, in a growing industrial country like 
the United States where superior opportunities for the 
investment of additional capital are usually found in 
quantity rather than in multiple production.® 

As the process of producing a chemical is perfected, 
the market is stabilized, and the volume of sales grows, 
the larger firms, finding the difficulty and expense of 
disposing of their increasing amounts of waste more and 
more onerous, generally begin to sound out the intri- 
cacies of by-product upbuilding. They naturally pro- 
cess first those of their wastes which can be adapted 

5. This is the term used to indicate joint-cost production by J. E. 


Pogue, Energy Resources of the United States, Bull. 102, vol. i, U. 8. 
National Museum. 
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most readily to consumer demand. The existing, or 
similar, equipment and personnel is used as much as 
possible. Laboratory processing is followed by making 
the chemical in an experimental plant, and later a new 
department or even a pendent industry is created. 
Often the point of maximum efficiency of the pendent 
industry then involves a larger scale of production than 
that permitted by the amount of the waste product 
which the firm produces in the parent plant. Bids are 
made for the waste product of other firms; or it ex- 
periments with increments in the total flow of its own 
output, and enlarges its whole process of production.*® 
Frequently, however, there are wastes which are not 
so readily transmuted into marketable form. From the 
very first certain industries have tended to waste those 
facilities which could only be utilized in by-products 
that required a technique of processing entirely foreign 
in nature to that of the main product. The parent in- 
dustry is naturally loath to do anything, and those out- 
side industries, if any, which do know how to process 
the by-product are equally hesitant, since they would 
be “‘hampered by the uncertainties of a supply fluctuat- 
ing independently of their demand, and build at the 
mercy of conditions beyond their control.’”’’ The usual 
outcome is that the firm articulates the development of 
all its own unused facilities by increasing its list of by- 
products, not reaching full stability in the scope and 
technique of its output until all the facilities, for ex- 
ample, raw materials, yield all that is contained in them, 
so that the composite of the products marketed absorbs 
6. Clark, J. M., Economics of Overhead Costs: ‘‘The economies of 
large production tend to push the size of a joint establishment much 
farther than they would if every process stood on its own feet, much 
farther than is needed for the sake of efficiency in the main products 
alone. To make the weak links stronger the whole chain is magnified”’ 


(p. 102). 
7. J. E. Pogue, Economics of Petroleum, pp. 183-184. 
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the flow of costs or facilities in the proportions in which 
they are fixed. 

The English Leblanc soda industry affords an inter- 
esting illustration of the vicissitudes which attend the 
development of a chemical manufacture involving joint 
costs. Originally soda ash was the sole marketable 
product, salt cake was a waste and the hydrochloric 
acid fumes blighted the vegetation for miles around. 
Then successful damage suits, and ultimately Parlia- 
mentary alkali acts, led to the production of hydro- 
chloric acid. An increasingly profitable market was 
developed for it and for the salt cake, so that the price 
of soda ash fell steadily. Then, however, a young chem- 
ist in Belgium invented an ammonia process which 
turned out soda at a much cheaper price. Thus more 
and more of the joint costs had to be recouped from the 
hydrochloric acid, so that it became more and more ex- 
pensive. The demand for it in the bleaching industry 
being fairly inelastic, the Leblanc soda industry sur- 
vived, but only by uniting into one large organization, 
the United Alkali Company. The soda was now a by- 
product, the original situation being thus reversed. A 
bit later, however, the electrolytic alkali industry began 
to produce chlorine very cheaply. As liquid chlorine 
drove bleaching powder off the market, the Leblanc 
soda industry declined. To-day it is extinct. Its his- 
tory is instructive of the manner in which by-products 
and main products switch réles, of the process by which 
the volume and multiplicity of product is increased in 
a chemical industry in which joint costs are present. 


III. Joint Costs wiTH VARIABLE PROPORTIONS 


The second type of joint costs is that in which a varia- 
tion in the facilities for producing one article involves 
inevitably a variation in the same direction of the 

















434 QUARTERLY JOURNAL OF ECONOMICS 


facilities for producing another, but in no definite and 
inflexible ratio.* A few prominent examples outside of 
the chemical industry are mutton and wool, cocoanut 
oil and cake, similarly the other vegetable oils and their 
cakes, flour and middlings, bacon and lard, kerosene 
and gasoline, poultry meat and eggs, and many other 
agricultural products. 

At first glance one would think that joint costs with 
variable proportions might be somewhat rare in the 
chemical industry. One of the most striking character- 
istics of chemical interactions is that expressed in Dal- 
ton’s familiar law of definite and multiple proportions. 
From this one might infer that so far as the raw materials 
and their processing were concerned, the chemical enter- 
priser had but slight chance for that substitution and 
economizing which, if done by him better than by the 
typical run of enterprisers, yields him extra reward. 
Yet such is not the case. For even though there is little 
elasticity in the absolute amounts of raw material ulti- 
mately present in the finished product, there is a certain 
margin of elasticity in the amounts of the factors com- 
bined.°® 

In the chemical industry yields have a very important 
influence upon costs. Usually the raw material outlays 
constitute more than one half of the total value of the 
products. “Thou shalt not waste” is therefore the first 
commandment of the chemical manufacturer. He must 


8. Let x represent the facilities needed to produce the main product 
or products and y the unavoidable corresponding facilities capable of 
utilization in the joint or by-products. Let Az represent any variation 
in z, and Ay any variation in y. Then the first type of joint costs ob- 


viously requires that z = k, where k is positive and a constant not 


equal to zero; the second type exists wherever Ay may be any positive 
function of Az other than linear. 
9. Cf. J. M. Clark, op. cit., p. 73 n. 
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compare pounds of nitroglycerine with pounds of glyc- 
erine, and compute his yield of sulphuric acid in pounds 
per pounds of sulphur. Yields become cumulatively in 
need of attention as the chemical processes multiply. 
The difference between 90 per cent of theoretical yield 
and 95 per cent may become the difference between 
heavy losses and good profits. When m interactions 
take place with, for example, a 90 per cent efficiency in 
each, the total quantity of raw material which will ap- 
pear in the finished product is obviously (9/10)". With 
a uniform efficiency of 95 per cent of theoretical yield, 
however, the cumulative efficiency of the process is 
(95/100)". Suppose the process is a relatively simple 
one of but five interactions, the ultimate waste of raw 
material with the first efficiency amounts to 41 per cent 
of the quantity originally used, whereas in the latter it is 
but 23 per cent. 

The precise manner in which different amounts of 
chemical raw material may be used to produce the same 
unit amount of the finished article becomes apparent 
when attention is focussed on the fact that theoretically 
all chemical interactions are incomplete and reversible. 
By various means they can be driven one way or the 
other. In the ammonia soda industry, to take as simple 
an example as possible, caustic soda is produced by the 
action of slaked lime upon soda ash. The chemical 
equation of the reaction is written thus: Naz CO; (soda 
ash) + Ca (OH): (hydrate of lime) @ CaCo; (calcium 
carbonate) + 2 NaOH (caustic soda). The arrows 
pointing in both directions indicate that the reaction 
can be made to go both ways, according to conditions. 
When the state is reached that no net change is taking 
place a chemical equilibrium exists, having much the 
same characteristics as the familiar economic equilib- 
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rium.' There are two opposing tendencies both at full 
operation, and in so delicate a balance that any change 
in the conditions in the reaction receptacle (analogous 
to the market in economics) produces a displacement of 
the equilibrium, and does it by opposing or favoring 
one or more tendencies or constituent activities. This, 
of course, enables the chemist to force a chemical action 
to go to the optimum point of completion in one rather 
than the other direction. In other words, he can in- 
crease the yield of the product which he desires. 


Manipulating the Variables of Chemical Equilibria 


One method of varying the proportion of the costs, 
applicable in a large number but by no means all chem- 
ical interactions, is that of introducing an excess of one 
of the ingredients contributing to the desired reaction. 
In the manufacture of caustic soda in a Solvay am- 
monia soda works, for example, an excess of slaked 
lime above the proportions indicated by the stoichio- 
metric equation is supplied, so that nearly all of the 
sodium will be converted into caustic soda. The inter- 
action is driven to the right. Thus any expensive raw 
material can be compelled to be present in the finished 
product as near 100 per cent as may be profitable. 
Cheaper raw materials are ‘“‘dosed”’ to the costly ones 


1. Professor Fisher’s equation of exchange is much increased in use- 
fulness when one writes it with interacting arrows to indicate that 
at times (say at the top and the bottom of business fluctuations) the 
supply of instruments which have the power to purchase goods is the 
independent variable — and general price level the dependent vari-: 
able; and that at other times the reaction goes from general prices to 
the volume of total purchasing power — with the temperature of the 
business community as governor and indicator of the direction of de- 
pendence. The duty of the monetary theorist will then appear clearly 
to be that of evaluating quantitatively the extent and duration of the 
sovereignty of each variable among the various groups in the general 
population of price changes. 
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with the penalty of diminishing returns,? to the point 
that the money worth of the increment ‘saved’ of the 
costly ingredient is offset by the increment in costs of 
the additional input of the cheap ingredient. The costs 
per unit of product can be varied, even tho they are 
joint costs. The proportions of the excess factor to the 
others can be altered but not to the extent that no 
excess appears at all. Some stubborn irreducible 
technological fact usually sets the limits of variation, 
the actual extent of variation obviously depending on 
the cost of variation and the relative demand schedules 
of the products. One stave must exceed the others in 
length, but the amount of excess need not always be 
the same. Altho a certain amount of waste of the 
main product is unavoidable, the per cent of yield is 
not immutable. It can be varied somewhat — say from 
85 to 98 per cent of theoretical maximum. Corre- 
spondingly will vary, of course, the volurae of product 
or products in which the excess of the factor is eventu- 
ally utilized. 

The chemical principle which enables the manufac- 
turer to isolate the effect upon his profits of varying the 
proportions of the raw materials is familiarly known as 
the law of mass action. It was first clearly formulated 
in 1867 by two Norwegian chemists, Guldberg and 
Waage. In essence they stated that the rate at which 
a substance reacts is proportional to its “‘active mass.” 
In the case of gaseous or dissolved substances, molecular 
concentration, expressed, for example, in terms of the 
number of gram molecules per litre, is a suitable defini- 
tion of active mass. In the case of solids it is considered 

2. Cf. Professor T. N. Carver, Principles of National Economy, pp. 
473-479. There he graphs the marginal productivity of increments of 
sulphuric acid applied to a unit volume of alcohol in order to produce 


ether. Still more familiar is his illustration of the principle in terms 
of the interaction of vinegar upon soda. 
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to be constant. Furthermore the rate of a chemical 
reaction is proportional to the product of the active 
masses of the substances reacting.* Any one of the 
constituents can thus be caused to increase in importance 
by increasing the amount of it relative to the others. 
Even the probable extent to which the whole reaction 
will be speeded up or the extent to which it will be 
driven further in a desired direction can be predicted. 
The fundamental technical computations having been 
completed, it is obviously a simple matter to multiply 
by the appropriate price coefficient and determine just 
how much excess of an ingredient it will be profitable 
to use. 

Another method of varying costs, which has an ex- 
tremely wide applicability in the chemical industry is 
that of varying the temperature. This is tantamount 
to saying that coal and other sources of heat are very 
frequently “‘dosed” to the other raw materials. The 
reason, of course, is that heat increases the speed of 
chemical reactions. Coal burns (or oxidizes) rather 


3. A mathematical representation of the phenomena may help to 
make the text more easily understood. Let us generalize the caustic soda 
process mentioned above, and consider the reaction A + BCC +D. 
The rate of reaction or R; from left to right will then be proportional to 
the product of the active masses of A and B, let us say M, and M, i.e. 
R, = ki M,M,. And, mutatis mutandis, the expression for the rate 
of the opposing reaction will be R2 = kxM,M,. The rate at which the 
process is tending toward completion will obviously be the difference 
between the rates of the separate reactions, i.e. a = Rk, — R.. But at 
equilibrium the two opposing reactions occur at equal rates, i.e. a = 0. 


Then R, = R:. : is obviously also a constant which we will call K. Then 
, McMyn "2 
MaMs3° 
companied by a calculable variation in M, or M, (assuming pressure, 
temperature, and all other energy factors constant, or allowed for). 
Similarly it is obvious that any ingredient, contained, e.g., in B, can be 
made increasingly present, say in D, simply by increasing the amount 
of A, much in the manner that increasing the excess of stags at a ball 
increases the number of ladies who have some one with whom to dance. 


Now it is obvious that any variation in M, will be ac- 
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slowly in a cellar at ordinary temperatures, but rapidly 
in a hot furnace. So in most chemical processes in in- 
dustry the temperature is one of the most important 
variables affecting costs, and introduces interesting 
complications in cost computation. The speed of the 
reaction determines the size of the various autoclaves, 
evaporators and other reaction receptacles. The slower 
the speed the larger the tank, the floor space, building, 
and so on, and the heavier the fixed charges per unit 
of product. The speedier the reaction the higher the 
expenditure for heat. Because of the fact that often 
several constituent reactions are going on simultane- 
ously, and that their speeds will be accelerated or re- 
tarded in different degrees by the same change in 
temperature, no mathematical equation exists which 
will express the net velocity of reaction in a desired 
direction as a function of the temperature. One is com- 
pelled to determine the velocity curve by experiment 
and research. Obviously, so far as this variable is con- 
cerned, the point of economic optimum will be that in 
which the increment of expenditure for heat is exactly 
cancelled by the decrement in capital charge. 

The temperature is not only important from the point 
of view of the velocity of the reaction, but also helps to 
determine its direction, whether to the right or to the 
left. Moreover this effect can be calculated.‘ Take 


4. See H. S. Taylor, Elementary Physical Chemistry, pp. 271-274. 
The desired mathematical equation will depend on the state of aggre- 
gation of the substances, whether gaseous, liquid, or solid, and upon 
the type of equilibrium, whether homogeneous or heterogeneous. In 
homogeneous equilibrium in the gaseous phase such as is present in the 
example given, chemists make use of the following formula: log Kip — 
= — - - z) where T; represents a given absolute 
temperature, Ki, the corresponding equilibrium constant, T: repre- 
sents the absolute temperature whose effect upon the equilibrium it is 
desired to predict and Kp the corresponding constant. Once AH, the 
heat of the reaction, has been determined, obviously the computation of 


log Kep = 
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such a simple and yet so important a reaction as that 
whereby live coals are treated with steam, with carbon 
monoxide and hydrogen as the resulting products. High 
temperatures favor the presence of carbon monoxide 
and steam, since at high temperatures the excess of 
steam is prevented from converting carbon monoxide, 
a valuable illuminating and metallurgical gas, into the 
useless carbon dioxide, the gas which goes up the chim- 
ney and is present in the breath of all living creatures, 
in fact wherever carbonaceous substances are burned 
under ordinary circumstances. The fuel bed in the 
water gas, producer gas, illuminating gas, and steel 
industries is therefore kept at a temperature of over 
1000° C. On the other hand those industries, such as 
the synthetic nitrate industry, which want hydrogen 
will pass the water gas and steam over oxide catalysts 
maintained in the temperature region of 450-500° C. 
The yield of carbon monoxide is thus seen to increase 
with the temperature, while that of hydrogen decreases. 
Just how hot the fuel bed will be kept will depend, in 
so far as the variable under discussion is concerned, on 
the simple economic calculus of finding where the 
variation in costs due to heating is just offset by the 
variation in value of the additional gas produced. 

A third method of affecting chemical equilibria is 
that of varying the pressure, a method of limited ap- 
plicability, since it has no effect on reactions where a 
change in volume is impossible. The most important 
example is the synthesis of ammonia from nitrogen and 
hydrogen, a process which enabled Germany to be self- 
sufficient in nitrate explosives during the war, and in 
the equilibrium constant K2, at the desired temperature is a simple 
matter. Knowing the equilibrium constant, one can compute the max- 
imum equilibrium yield, since the former is a function of the latter. 


For an instructive example see J. R. Partington, The Alkali Industry, 
pp. 41-49. 
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nitrogenous fertilisers at the present time. The pres- 
sures used in the many variations of the Haber-Bosch 
process range from 100 to 1000 atmospheres. It is 
possible that in the future considerably more industrial 
chemical synthesis will lie along this route. Increasing 
the pressure decreases the volume and increases the 
rate of reaction. Since the latter is a function of the 
number of chance atomic collisions, it is clear that de- 
creasing the volume increases the proximity of the 
atoms, and hence improves the chances of coupling. 
Thus at 1000 atmospheres pressure and a temperature 
of 450°C, 69.4 per cent of the nitrogen and hydrogen 
gases unite to form ammonia, while at 100 atmospheres 
only 16.36 per cent of ammonia is present in the equilib- 
rium.5 The economic calculus is again relatively 
simple. Increments in the value due to the increased 
yield must be compared with the increments in cost 
due to the increased pressure. 

A fourth and by far the most important and univer- 
sally used method of affecting the speed of a process, or 
its yield per unit time, is to make the. state of mixture 
of the interacting materials as homogeneous as possi- 
ble. Pulverized zine mixed in hydrochloric acid patently 
affords more opportunities for atomic marriages than a 
cube of zine of equal weight. Therefore a chemical 
plant has a vast amount of apparatus to crush and grind 
its raw materials to various degrees of fineness; to 
make solutions of them; to mix and agitate them; to 
melt them, and the like. Unfavorable reactions are 
generally retarded or avoided by causing one or other 
of the products to separate. In consequence, a chemical 
plant has another vast amount of apparatus designed to 
isolate the product it wishes, or to remove the one it 


5. See the table on p. 2918, vol. xlv, Journal of the American Chemi- 
cal Society, 1923. 
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momentarily does not want. The general method em- 
ployed is that of causing a heterogeneous equilibrium 
to be formed. Precipitation, filtration, crystallization 
and centrifugal separation, coagulation, fractional dis- 
tillation, lixiviation, sublimation, and drying, are a few 
of the resultant important unit processes of chemical 
engineering which are varied so as to obtain maximum 
profitable utilization of raw materials. The extent to 
which each operation is carried out will determine not 
only yields, but also purity of product. Where quality 
of product is of uttermost importance, as for example, 
in those branches of the chemical industry whose prod- 
ucts enter into human consumption, only that en- 
gineering process can be used which gives maximum 
quality. The requirement of purity applies, however, 
only to the ultimate product. In the intermediate 
stages of manufacture, the manufacturer has a real op- 
portunity to vary his processes, and thus vary his 
yields. In the intermediate processes of the dyestuffs 
industry, for example, there is a regular variation of 
processes with the ups and downs of business. In periods 
of rising prices, interactions are speeded up, with the 
penalty of increasing waste, but the reward of extra 
profits due to getting the product on the market as 
quickly as possible. In periods of low prices attention 
is given to yields and to by-products. The economic 
calculus is again, in so far as each unit process is con- 
cerned, simply that of comparing increments in costs 
with increments in sales receipts.® 


6. Mathematically the computations consist in finding where the 
derivative of the aggregate net profits with respect to input-expense is 
zero. This applies not only for the profits of the process as a whole, 
but for the profits at each margin of variation, i.e., each of the partial 
derivatives must also be equated to zero. The problem can also be 
handled by the vector analysis. If the several influences on profits of 
the variables of input are each represented by a vector, profits will 
be as large as possible where the length of the resultant or diagonal of 
the vectors is a maximum. 
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There are several other means of influencing chemical 
equilibria, which, however, need only scant mention, 
because they usually apply in a more limited number 
of instances. In ionic equilibria, for example, where 
electric current is employed as a factor of production, 
it is obvious that an opportunity is given for the profit- 
able manipulation of other variables besides those 
mentioned above. Thus in the electrolytic chlorine and 
alkali industry, one can alter the nature of the products 
somewhat, not only by changing the temperature and 
concentration of the electrolyte, but also by varying 
the design of the cells, or by employing a different 
voltage or current density. An excellent illustration is 
provided by the fact that more than a dozen types of 
cells have been devised, some suited to one composite 
of demand conditions for the possible joint products, 
some to another. The Castner cell, for example, con- 
structed without diaphragm and using mercury cathodes, 
gives a very pure alkali, produces a high concentra- 
tion of caustic solution, eliminates secondary reactions 
(which in other types of cells cause.impurities in the 
form of chlorates, etc., to be present), and operates 
with high current efficiency. But it requires a high 
voltage, and involves a relatively heavy capital outlay 
for plant and for the mercury. A balance of conflicting 
considerations must be struck; yet, whatever the vari- 
ation of expenditure for capital or current, chlorine and 
caustic continue to be produced together. Similarly in 
other industries, variables other than concentration, 
temperature, and pressure, may be important, for 
example, surface energy in the rayon, paper, soap, pe- 
troleum and synthetic plastics industries or for that 
matter any industry handling colloids, and light ab- 
sorption in the photographic chemical industry. By 
and large it remains true, however, that all these other 
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variables, and hence the other means of influencing 
chemical equilibria, are of minor importance. 


Mathematical Predictability of Variation 


A sufficient number of the technical possibilities of 
manipulating chemical equilibria have been enumerated, 
I hope, to prepare even the most skeptical reader for 
the statement that in practically all chemical equilibria 
fairly exact qualitative and quantitative predictions 
can be made as to the change in conditions of equilib- 
rium which will be brought about by a change in one 
or more of the variables involved. All qualitative pre- 
dictions are, of course, based on the Le Chatelier-Braun 
principle, which states that any change occurring in one 
of the factors determining a condition of equilibrium 
will cause a shift in the equilibrium in such a way as 
partly to annul the effect of the -hange. This compen- 
satory principle, also a well-known characteristic of 
economic equilibria, brings it about, for example, that 
an increase in pressure will tend to shift the equilibrium 
in the direction in which a change in volume occurs, 
since that would tend to annul the effect of the in- 
creased pressure. Knowing the direction of change one 
can obtain accurate knowledge as to its probable quan- 
titative extent by the aid of mathematical computa- 
tions, fundamentally derived from the first and second 
laws of thermodynamics. 

It can even be predicted whether and when one or 
other factor will change its state of aggregation, that 
is, for example, change from a gas to a liquid, say be- 
cause of the application of pressure. The principle of 
assistance here is, next to the Le Chatelier principle, 
the most important tool that the scientist has ever 
placed at the disposal of the manufacturer. It is the 
well-known phase rule, first developed, with consum- 
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mate mathematical genius, by Willard Gibbs in 1874. 
It is a principle of widest applicability, and of particular 
usefulness in the control of heterogeneous equilibria. 
Inasmuch as the chemical industry, for example, fre- 
quently burns solids to gases, or melts them, or causes 
them to go into solution; and since it generally separates 
desired products, say by precipitation of solids out of 
solution, it is readily seen how useful the Gibbs rule 
really is. By its use “predictions as to countless reac- 
tions not yet investigated may be made with complete 
safety.” ” 

The mathematical computations and experimental 
knowledge necessary to make proper allowances for all 
the factors of variation are complex, so complex in fact 
that modern chemical firms have uniformly established 
a special department, usually called a research depart- 
ment. The research 'aboratory is probably one of the 
most conspicuous outgrowths of division of labor in 
the chemical industry. Precisely because the computa- 
tions apply to a number of joint products, which tend 
to increase with every additional process by which a 
raw material is elaborated, the research laboratory be- 
comes the center of the works. Its job is essentially 
managerial in nature. It is the nerve centre of works 
control. It is the real arena in which the issue in the 
competition between chemical manufacturers is de- 
termined. Its job is to evolve patents which will pro- 
tect its firm and obstruct competitors. It seeks new 
modes of cutting costs, and suggests new modes of use 
for old products. It develops by-products. Its tech- 
nicians indicate how a given yield or a given product 
may be achieved. They can say exactly what theoreti- 
cal performance is possible in the plant. They can state 
precisely the goal of technical efficiency and demon- 

7. H.S. Taylor, Elementary Physical Chemistry, p. 309. 
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strate the amount of avoidable waste. Rule of thumb, 
and ‘‘good enough” are supplanted by exact quantita- 
tive knowledge. But the enthusiasm of the technicians 
needs to be balanced by considerations of economic 
feasibility, so the commercial research department with 
the aid of cost accountants et al. estimates the incre- 
ments in cost and increments in sales value due to each 
factor of variation. By painstaking and elaborate com- 
putations checked by careful and varied experiments, 
the desired technical and economic equations can be set 
up, and results under any conditions predicted. 

Invention thus is reduced to a science. Changes in a 
vast array of the chemical arts are predictable.* They 
are no longer bolts from the blue, coming by quasi- 
magical processes in answer to a demand. Not neces- 
sity, and tinkering in order to hit upon something, but 
exact quantitative knowledge and purposive experi- 
mental research are the parents of inventions. They 
are found exactly in the way that the observatory of 
Berlin found the planet Neptune. But the mathema- 
tical computations necessary to make the inventions 
are no less involved and laborious than those performed 
by Leverrier and Adams.° 


8. The importance of this fact for the economic historian is obvious. 
Industrial progress in the chemical industry then becomes pro tanto 
a function of the advance of scientific knowledge, following a rationale 
of self-development according to its own laws. That inventions have 
been made simultaneously, and that the able stscientists have consist- 
ently and correctly predicted the inventions which would be achieved 
in the next half-century is now easily understood. Considerable illumi- 
nation is likewise cast upon certain problems in international trade. 
In the chemical industry the research laboratory is a most important 
factor in international competition, the currents of international trade 
in chemicals often finding a large part of their explanation in the dif- 
ferential advance of scientific knowledge in various countries, and 
consequent differential acceleration of the industrial revolution. Cf. 
Professor J. H. Williams, ‘The Theory of International Trade recon- 
sidered, Economic Journal, vol. xxxix, no. 209. 

9. The most successful of the German dyestuff firms solved the prob- 
lem of producing synthetic indigo after eighteen years of consciously 
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The importance of the research staff as a managerial 
aide does not, of course, dispense with the need for a 
commander-in-chief. The research staff enables him to 
vary his joint costs first on paper, and eliminate all but 
those proportions which yield the greatest probable 
profitability not only in the present but also in the 
future. By being able to predict somewhat the extent 
of probable improvements the business man is aided in 
selecting the period of time upon which to base his in- 
vestment in capital equipment and sales organization. 
His schedule of costs will, of course, vary with the pro- 
gram, whether, say, two, five, or ten years. Obviously 
the more nearly he predicts and helps to bring about 
the actual trend of development, the shrewder the ex- 
pansion program which he can adopt for his business, 
and the more certain he is to survive or surpass his 
competitors. Thus like the intelligence service or the 
staff in war, the research organization gives indispen- 
sable guidance in problems of business strategy. With- 
out it the chemical manufacturer would be unable to 
make any satisfactory sort of profitable adaptation of 
process to price and demand set-up. It computes ex- 
actly the apparently desirable amount of substitution 
of the factors, and indicates precisely the possible incre- 
ments of profit at each margin of variation. Neverthe- 
less the ultimate synthesis goes beyond the mathematics. 
The business man must speculate upon future trends 
in the market for each of his products, he must esti- 
mate how long the economic equilibrium of the present 


directed research. Similarly the contact process for the manufacture 
of sulphuric acid would never have been developed except for the ela- 
borate mathematical computations which indicated its technical pos- 
sibility. See Karl Knietsch’s thrilling account of the manner in which 
his staff ferreted out the one elusive balance of thermodynamical, 
chemical, and physical conditions which was required to make the proc- 
ess economically feasible, in Berichte der deutschen Chemischen 
Gesellschaft (1901), p. 4609 ff. 
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system of conditions affecting his business will last, he 
must guess what present and potential competitors may 
do — in short he must evaluate all the risks to which 
his business is subject. His final decision is as impossible 
to formulate completely in terms of the hard and fast 
mathematical computations elaborated above, as it is 
impossible to express a symphony in a set of differential 
equations, or decompose a sunset into permutations of 
radiation frequencies. 


IV. Nature AND Score or Joint Costs 


Joint cost phenomena can conveniently be separated 
into two elements; one compulsory, the other optional. 
The element of compulsion, the raison d’étre of joint 
costs, is purely technological in character. It arises 
from the fact that sometimes the factors of production 
are not homogeneous and divisible, that often sudden 
increments, appearing per saliwm, must be made in 
facilities, and that hence one is unable to combine the 
factors of production in proportions which do not leave 
an excess of one of them. It is as tho one were forced 
to use one stave, fifteen inches tall, for each bucket one 
foot in depth. Sodium and chlorine, for example, 
always come in fixed proportions, if one wishes to 
utilize common salt as a raw material. Peak-load and 
seasonal facilities can not be increased without in- 
creasing somewhat off-peak and off-season facilities, 
the reason proximately being the time-table of the uni- 
verse, yet ultimately resolving itself into the fact that 
the flow of facilities for production does not permit ad 
libitum variability either in its cross-section or in its 
length. One of the factors must be taken in excess. 
That puts squarely before the producer the problem of 
joint costs, the problem of utilizing the excess facili- 
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ties. But in itself it presents only the possibility of 
multiple production. 

Whether there will be actual joint-cost production 
depends wholly on considerations of business policy. 
This is the element of choice. The excess facilities do 
not have to be utilized. Business policy alone will 
determine if, when, how, and to what extent, utilization 
shall take place. Suppose an excess of raw material 
emerges. Is there any technical compulsion to process 
it? Not at all, not even if it be cottonseed. Not only 
can it be thrown away, but often it 7s wasted. In the 
absence of governmental regulation for the disposition 
ofthe waste, the only reason for utilizing it is financial, 
the chance to profit from adding to yields per unit of 
cost. If the unutilized portion of the productive factor, 
in this case a raw material, can be made to contribute 
a bit toward the expenses of the main product, the 
chance to get the better of one’s competitors is obvious. 
The procedure followed may be diverse. Often the 
excess raw material will be processed in several ways 
to produce several end products. One electrolytic soda 
plant, for example, markets the chlorine part of its raw 
material (which remains after the caustic is made) in 
more than two score finished products, among them 
dyes and insecticides, and aromatic, pharmaceutical, 
and industrial chemicals. Chlorine as it emerges from 
the electrolytic cells is hardly as much a fixed product 
to the chemist as labor is to the economist. Whatever 
necessity exists to process it, is due not to its fixed 
characteristics as a chemical of definite properties, but 
to its economic characteristics as free capital awaiting 
utilization. Naturally if it can most profitably be sold 
as such, that is done. But sometimes in the initial stages 
a market for one or more chlorine products has to be 
created by advertising. Developments in other indus- 
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tries may lead to a demand for it. How the excess 
chlorine will be processed will change, therefore, with 
the general complex of market demands and the gen- 
eral advance in industrial technique. It is usually not 
the end-products that must be produced in invariable 
proportions, although it does happen occasionally that 
there is compulsion in the jointness not only of the costs 
but also of the specific products. Generally, however, 
a composite demand exists for the unutilized facilities 
for each of the parts of a raw material, for example, so 
that no one product needs to be produced at all, yet 
financial shrewdness and competition impel the pro- 
duction of something. In all instances of joint costs 
the producer can choose whether or not he is going to 
utilize the excess facilities at all. In most instances, 
moreover, he has the additional option of choosing 
from a more or less limited range of products those 
which shall constitute components of his output. In 
either event it is only when both the technological or 
compulsory element and the profit-making or optional 
element are present, that one can speak of the existence 
of joint costs. 


The Problem of Valuation 


The case of joint costs with variable proportions 
presents no unusual problem of value. The ordinary 
technique of marginal valuation is more or less valid. 
Obviously the more continuous the curve of flexibility 
of the proportions of the joint costs, the greater the 
economic importance of the marginal supply price in 
the equilibrium of the market. Marshall states the 
case as follows: 

It is only when one of two things produced by the same process 


is valueless, unsaleable, and yet does not involve any expense for 
its removal, that there is no inducement to attempt to alter its 
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amount; and it is only in these exceptional cases that we have no 
means of assigning its separate supply price to each of the joint 
products. For when it is possible to modify the proportions of 
these products, we can ascertain what part of the whole expense of 
the process of production would be saved, by so modifying these 
proportions as slightly to diminish the amount of one of the joint 
products without affecting the amounts of the others. That part 
of the expense is the expense of production of the marginal element 
of that product; it is the supply price of which we are in search. 

But these are exceptional cases. It more frequently happens that 
a business, or even an industry finds its advantage in using a good 
deal of the same plant, technical skill, and business organization for 
several classes of products. In such cases the cost of anything used 
for several purposes has to be defrayed by its fruits in all of them; 
but there is seldom any rule of nature to determine either the rela- 
tive importance of these uses, or the proportions in which the total 
cost should be distributed among them: much depends on the chang- 
ing features of markets.’ 

This quotation from Marshall is not completely un- 
equivocal in its meaning. The first mention of ‘‘ex- 
ceptional cases’’ can be dismissed very briefly. It pre- 
sumably refers to the occurrence of joint costs with 
invariable proportions. If thereby one means that it 
rarely happens that two end-products are or must be 
turned out in flows of fixed proportions, the statement 
has been clearly shown to be true in the chemical in- 
dustry. But if one insists that the phenomenon called 
joint costs has reference to the flows of costs, then the 
occurrence of joint cost flows where one is a constant 
function of the other, while not at all extremely com- 
mon, is nevertheless frequent in the chemical industry. 
In the measure that the business man increases his 
facilities in the form of the raw material, sodium, he in- 
creases pari passu his facilities in the form of the raw 
material, chlorine. There is no such definite ratio be- 
tween any two end-products he markets, say the caustic 
soda and the liquid chlorine. Both parts of the original 
raw material can be marketed in many other ways. 


1. Marshall, Principles of Economics, 8th ed., p. 390. 
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The second mention of “exceptional cases” may be 
construed merely to repeat the reference of the first, 
but less violence is done to the context of the passage if 
one regards it as referring to those instances of joint 
costs with variable proportions, in which a definite 
marginal supply price can be ascertained. Now the 
variability in the flow of joint end-products, even in 
the chemical industry, has been shown to be well-nigh 
universal. Similarly, in general, there is, theoretically, 
some variability in the flow of joint costs. But whether 
that variability is as prevalent in actual industrial 
practice as the economist would like to have it be, is 
highly doubtful. The theorist is prone to think his 
organon more useful as a tool than in fact it is, or indeed 
than it can be. Marshall seems to feel that certain 
stubborn, irreducible technological facts in the case of 
joint costs hamper the amount of variability to such 
an extent that the instances in which a marginal supply 
price actually is determined, given managerial talent 
of typical intelligence, are exceptional cases. This in- 
terpretation may be valid if one is generalizing about 
the whole of joint cost production, but as has been 
amply demonstrated it is not so valid in the chemical 
industry. 


All the Facters may vary Discontinuously 


Another legitimate interpretation, and probably the 
most likely one, is that by ‘‘ exceptional cases’? Marshall 
meant here those instances of joint costs in which the 
factor unavoidably emerging in excess is a raw material. 
He had just used wheat and straw, mutton and wool, 
as illustrations. Joint costs are usually represented by 
examples of raw materials split up into two or more 
parts. Sometimes by implication it is suggested that 
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only raw material costs can be joint.2, But Marshall 
observes that more frequently it happens that the costs 
that are joint are outlays for the other factors of pro- 
duction, that is, for types of capital equipment, for 
grades of labor, for specialized managerial ability.* 

This is certainly true if a survey of industry in general 
is made. The whole public utility field is characterized 
by joint costs which are for the most part not due to the 
raw material. Peak-load and off-peak gas and electric- 
ity, telephone and telegraph messages during the day 
time and those at night, one way and return traffic on 
railroads (where non-specialized cars are used) at once 
suggest themselves as industries where joint costs are 
present to some extent. But in the chemical industry, 
while it is true that raw material joint costs are not 
“exceptional cases’’; that in fact they tend to be the 
most important of all (since outlays for raw materials 
average roughly one-half of the total value of the prod- 
ucts), yet the other factors too are often not sufficiently 
variable, and cause a large measure of joint costs to 
exist. Wherever daily or seasonal variability of demand 
exists, the chemical industry tends to develop fringe 
markets for various side products in order to minimize 
discontinuity of production. 

The reasons are as diverse as the factors of production 


2. Much of the literature on joint costs, particularly that part of it 
dealing with the railroad industry is curiously permeated with this 
falsely realistic notion. Joint costs in the case of raw materials are no 
different from joint costs of other productive factors. Marshall, of 
course, makes no such mistake, even speaking in his Industry and 
Trade, p. 192, of “joint costs in that narrow sense of the term in which 
it is not practicable, or at all events not convenient, to produce any 
one member of the group” (note that he is referring to products not 
costs) ‘‘without at the same time producing the other.” 

3. Cf. p. 207, Production Economics, by Professor J. D. Black, who 
uses the term “supplementary relationship” for joint products where 
the objective is the fuller use of the elements of production other than 
raw materials. 
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involved. Increasing experience in the production and 
sale of one chemical increases inevitably the ability to 
process and market other kinds. To retain the loyalty 
of the technical and sales personnel, to prevent them 
from getting too far away from the acme of their skill, 
and to retain whatever efficiency there may have been 
because of a favorable esprit de corps and happy col- 
lective adjustment to each other, chemical manufac- 
turers ultimately develop a multipillared market which 
will consume a volume of products that is as steady as 
possible. Another reason for the same tendency is that 
much of the equipment, such as crushers, evaporators, 
or tank cars, can be used for many chemicals, and cor- 
rodes sometimes more rapidly standing idle than when 
used. Thus the manufacturers who make their living 
from the sulphuric acid business have generally turned 
to the production of alum, acetic acid, hydrochloric 
acid, nitric acid, bisulphites and the like, simply be- 
cause the demand for sulphuric acid is highly seasonal, 
being dependent in large part on the demand for petro- 
leum and fertilizer. The other acids are mostly used by 
the manufacturers of textiles, steel and paper. 
Sometimes business strategy may lead to an exten- 
sion of the list of products. Thus the integration of 
industry is in part the effect of joint costs,‘ especially 
in so far as markets are coalesced, and greater efficiency 
in the time of delivery and in the adequacy of supply 
of raw materials is promoted. The productive factor 
unavoidably in excess here is, of course, the employer’s 
knowledge of his own chemical needs and processes, an 
expensive industrial asset which in the measure that it 
facilitates the production and sale of one chemical in- 
evitably facilitates the production and sale of a group 
of kindred chemicals. If the accessible market does not 
4. Cf. J. M. Clark, Economics of Overhead Costs, p. 137. 
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permit the production of one chemical to be on a scale 
large enough to utilize the whole of the employer’s 
specialized knowledge, he will turn to production of 
some other kind of chemical, generally related to the 
former in chemical properties; as, for example, the 
multitude of acids are related to sulphuric acid, or coal- 
tar dyes to indigo or alizarin. The interrelationships 
between the various products are often complex, orig- 
inating either in conditions of demand or of supply; 
yet in so far as an unavoidable excess of any productive 
factor, such as equipment, research staff, patents, man- 
agerial ability, and marketing technique, emerges when 
only one chemical is produced, and in so far as the 
waste which the non-utilization of this excess would 
otherwise involve is avoided by producing other chemi- 
cals, joint costs are present. 


Joint Costs and Overhead Costs 


An interpretation of the Marshallian excerpt which 
may seem acceptable to some expositors is that the 
phrase “exceptional cases” really marks the transition 
from joint costs to the general case of costs that are 
very hard, if not impossible, to allocate except on bases 
that are arbitrary, and incompatible with that ordinary 
scientific mode of cost apportionment, which uses the 
technique of the differential calculus, and traces the 
source of changes in cost flow by the logic of concomitant 
variation. Such, however, would be a transition from 
a problem in normal value to a problem in short-run 
value, or rather it would amount to mixing the two 
problems together. And that is a confusion which has 
in theory and in the abstract been but rarely made in 
the literature of joint costs. 

In realistic analyses of actual industries and their 
problems, however, it is often very difficult to set apart 
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what are joint costs § and what are other types of costs 
practically incapable of being traced as causally due 
to specific units of output. The controversies over the 
extent of the existence of joint costs in the case of rail- 
roads furnish an excellent illustration in point.® It is 
not proposed to raise the issue anew, but merely to 
point out the slipperiness of the terrain. Theoretically 
in a stationary state it is possible for every unit of prod- 
uct to bear its proper burden of supplementary costs.’ 
But in the actual or probable state (the latter is a con- 
cept of untested usefulness) it appears that even a rail- 
road “‘has no inducement to endeavor to adjust the 
charges which it makes for different kinds of traffic to 
their costs to itself. In fact it cannot determine ac- 
curately what are the relative total costs of fast and 
slow traffic, of short and long distance traffic, of light 
and heavy traffic; nor again of extra traffic when its 
lines and its trains are crowded and when they are 
nearly empty.” ® And so in the briefs of the Interstate 
Commerce Commission, in the decisions of the various 
state public utilities commissions and of other regulatory 
bodies, in the cost of production reports of the Depart- 
ment of Agriculture, in the literature of cost account- 
ing and marketing, and in the realistic studies of indus- 
try made by competent economists — everywhere 


5. Jevons goes so far as to say (Theory of Political Economy, p. 217), 
“The cases of joint production far from being ‘some peculiar cases’ 
form the general rule to which it is difficult to point out any clear or 
important exceptions.” Of course this puts the matter too strongly. 

6. The reader familiar with the subject will at once recall the debate 
between Professors Taussig and Pigou, Quarterly Journal of Economics, 
xxvii, 378-384, 535-538, 687-694. Professor Taussig’s original con- 
tribution to the theory of railway rates, Q. J. E., v, 438-465 as restated 
in his Principles, 3d rev. ed., pp. 405, 418, presents an interesting con- 
trast to Edgeworth’s contribution, Economic Journal, xxi, 558. See 
also J. M. Clark, Economics of Overhead Costs, especially pp. 98-103, 
and W. Z. Ripley, Railroads, vol. i, p. 67 seq. 

7. Cf. Marshall, Principles of Economics, 8th ed., Appendix H, p. 810. 
8. Marshall, Principles of Economics, 8th ed., p. 395 n. 
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there is disagreement, and most frequently there is 
confusion. 

The mention of confusion in other realistic studies is 
not made with a view to impugning their quality nor 
with the pretense that a simple clear-cut rule is avail- 
able which will make further controversy impossible. 
It is made rather to suggest that in a study of costs 
in the chemical industry, it is hard to escape a similar 
sort of confusion, and that any principle of distinction 
laid down is convenient and probably useful only in 
that industry. There occur in the manufacture of all 
chemicals certain expenses which do not vary with the 
units of output, which may be termed supplementary, 
indirect, fixed, or overhead costs, or burden. These in 
practice are generally distributed on arbitrary bases, 
such as direct labor costs, direct material or power con- 
sumption, relative floor space for the equipment used 
to elaborate the products after point of split-off, or rela- 
tive sales values. And yet they remain overhead costs, 
whatever principle of apportionment — whether ability 
to pay, benefit, use, or stimulation of improved utiliza- 
tion — one is ingenious enough to put into practice. 
Sometimes, tho theoretically the marginal technique 
of valuation is applicable, practically the cost of cost- 
ing is too great. The items can only be handled con- 
veniently together. How is one to know, then, whether 
the undistributed costs are joint costs, or “‘common” 
and “‘allied” costs? The rule is simple. If the products 
are rival products — that is, if by increasing the facili- 
ties for producing one of them, or one bundle of them, 
the facilities for producing the others are decreased, or 
not changed at all — then merely overhead costs are 
present. If, however, by increasing the facilities for 
producing the one, the facilities for producing the other 
are unavoidably increased somewhat, then joint costs 
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are present. Thus, for example, in the electrolytic 
soda and chlorine industry, caustic soda and chlorine 
are joint products. But liquid chlorine and bleaching 
solution are rival products. Yet the composite of prod- 
ucts derived from chlorine are produced jointly with 
the bundle of products derived from the caustic soda. 
Overhead costs constitute a short-run problem, joint 
costs one of normal or long-run, persistent relations. 
The former present a horizontal cleavage in the flow 
of costs, the latter a vertical one. Fixed or overhead 
costs constitute, as it were, the lower, slow-moving 
stratum of the stream of costs, which at different points 
not only does not flow at the same rate as the upper or 
prime-costs portion, but also does not flow at the same 
rate as the stream of products. Joint costs represent a 
vertical cut in the stream of costs, both of primary and 
supplementary costs. The former is a problem result- 
ing from the fact that the general volume of business 
changes without changing the costs proportionately. 
The latter is a problem in the division of the whole 
stream. Overhead costs may be present without any 
overhead cost problem. That first comes into existence 
when the market for the main product or group of prod- 
ucts to which the capacity of the plant had been ideally 
adapted becomes smaller so as to leave all of the factors, 
or nearly all of them, present in excess. Now wherever 
there are joint costs, there is, in a sense, a joint-costs 
problem which consists in finding a market, or finding 
a better market, for the joint product or group of 
products. The overhead cost problem is self-solving, 
intermittently present. The joint-costs problem is fre- 
quently indeterminate ° (in the absence of known or 
predictable demand schedules), permanent (with a 
given state of the arts), uninterruptedly present. Over- 
9. Ely, Outlines of Economics, 4th rev. ed., p. 372. 
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head costs bring price variations which are merely de- 
viations from normal. Joint costs bring price varia- 
tions which, so far as individual products are concerned, 
have little, if any, governor; and only in the mass, so 
far as the sum of the prices is concerned, are they in 
equilibrium with total process cost. Overhead costs 
lead to cut-throat competition and temporary price 
differences between persons; joint costs to prices dif- 
fering permanently as between products on some such 
basis as that which the traffic will bear. Joint costs 
exist whenever the normal differential cost flow of one 
product or group of products, plus the normal differential 
cost flow of the other product or group of products, is 
not equal to the normal total flow of costs of production, 
so that a margin of joint-cost flow is left which is dis- 
tributed among the various products, let us say, on the 
basis of relative intensities of demand. Costs hardly 
capable of being traced and apportioned, prices based 
on what the traffic will bear, are corollaries but not 
necessarily evidences and certainly not per se proofs 
of the existence of joint costs. 

Finally it may be well to point out that the decunnsing 
costs which result from joint-cost production,’ are not 
due to the same forces which account for the usual and 
general case of decreasing costs. The so-called external 
and internal economies adduced in this connection in- 
clude, to be sure, a lowering of costs due to the better 
combination of the agents of production which occurs 
when the total market demand changes for the com- 
modity in question.? But here the combination of the 
agents up to the point of split-off remains the same. 
That, in fact, caused the joint-costs problem to arise. 

1. Cf. Edgeworth, Papers relating to Political Economy, i, 82. See 
also the discussion between Professors Taussig and Seligman, Quarterly 


Journal of Economics, xx, 630-631, and xxi, 155-182. 
2. Garver and Hansen, Principles of Economics, p. 238. 
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Furthermore, no change is presupposed in the total 
market demand of the main product. The decreasing 
costs result from the ability to utilize in the production 
of another commodity the excess of the insufficiently 
variable productive factor. The same amount of land, 
labor, capital, and entrepreneurial ability is used to 
produce the caustic soda. The total demand schedule 
for it has remained unchanged. All that has happened 
is that the opportunity has presented itself to avoid a 
part of the loss otherwise caused by the unused chlorine. 
The extent of the contribution of the joint product to 
the main product will, of course, vary with the changes 
in the demand or the technique of production of either 
of the joint products. In other words, joint costs may 
coexist either with decreasing costs, constant costs, or 
increasing costs. 

Joint costs in the chemical industry constitute a 
problem chiefly of production. Wherever the flows of 
the cost factors are joined together by forces beyond the 
competence and control of the typical chemical entre- 
preneur, there is present a problem of waste, by-product 
or joint-product. The ratio in which the flows are 
joined may have considerable bearing on pricing prob- 
lems. When the cost flows vary together in the same 
direction in proportions that are fixed, costs become in- 
capable of allocation, except on arbitrary bases. If 
there is variability and in the chemical industry, 
there is a considerable amount of it — the marginal 
supply price of the joint-product can in theory be as- 
certained. But the effects of joint costs on the structure 
of industry are even more noteworthy, particularly the 
impetus to the cartelization and integration of chemi- 
cal enterprise and the indispensability of a research 
laboratory, if the enterpriser is to select the probable 
cost schedule which will enable him to survive and sur- 
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pass foreign and domestic competition. An extended 
treatment of the subject obviously requires statistical 
evaluations of the extent of each phenomenon. What 
per cent of the total flow of costs is really joint? The 
prices of what products depend to what extent on the 
joint cost relationship? What part of the area of chemi- 
cal production has been enclosed by huge integrated 
enterprises? What products, and what percentage of 
the total products, are influenced in price by cartel 
agreements? What per cent of the chemical commodi- 
ties moving in international trade, say from Germany, 
are exported because of the differential spread of the 
chemical phase of the Industrial Revolution? An ex- 
tension of the study to industry in general would require 
an answer to similar questions. The composite of 
answers would show the effect of joint costs on any 
general group of prices. 

When similar quantitative studies are made of the 
importance of such phenomena as increasing cost, de- 
creasing cost, and monopoly, a value theory will be 
possible, which will be quantitative as well as qualita- 
tive. Qualitative analyses will enumerate the constitu- 
ent variables, their properties and affinities. Quantita- 
tive analyses will determine the extent of influence of 
each. The quarry for such a theory of value will con- 
sist in large part of the data of accountants. The req- 
uisite mathematical tools — the differential equations 
evaluating the effect of any of the variables will have 
to be set up for each system of price equilibria — will 
be fashioned in the measure that the bridge between 
statistics and economic theory is widened and strength- 
ened by a sound common-sense knowledge of human 
behavior and a familiarity with the theories of rela- 
tional logic and probability. 

T. J. Kreps 


Harvarp UNIVERSITY 
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I 
INTRODUCTION 


PossiBLy the most important consequence growing 
out of our experience with railroad operation during the 
recent Great War is the realization that in spite of our 
zeal in regulating railroad rates and equipment, we had 
failed to accomplish the larger and ultimate object of 
regulation, namely, the development of an adequate 
and efficient transportation system. The periods of car 
shortages, more properly the transportation shortages, 
of 1906, 1909, 1912, etc., had plainly failed to serve as 
sufficient warnings, so that the traffic demands of the 
Great War found our magnificent but uncoérdinated 
network of railroads unprepared to serve adequately and 
462 
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efficiently the nation in the time of critical need. The 
railroad terminals constituted the greatest weakness in 
the system which failed to function properly. For it was 
in them that duplication of rail and port facilities pre- 
vailed ; that monopoly of choice terminal sites by certain 
industries or carriers often existed; and that excessive 
handling and indirect terminal routing resulted in in- 
creasing costs. In the great movement of war-time 
traffic to the eastern seaboard, it was found that the 
flow of traffic was limited by the capacity of the ter- 
minals which received the traffic, just as the flow of the 
contents of any bottle is determined by the size of the 
neck of the bottle. Congestion of traffic in our eastern 
terminals existed with varying degrees of seriousness 
from the spring of 1916 to the autumn of 1920. In Feb- 
ruary, 1917, for example, the accumulation of cars in the 
eastern terminals had attained the enormous figure of 
145,000 cars resulting in congestion and near paralysis of 
traffic flow reaching back almost to the Mississippi 
River — according to testimony given in the hearings 
before the 65th Congress in 1917, Second Session, known 
as the ‘‘ Newland’s Hearings.” : 

The tremendous amount of time and effort spent by 
the Interstate Commerce Commission on railroad rates 
and safety appliances during the first three decades of 
its history had failed to provide against the evil day. 
Our leading writers in railroad transportation had 
similarly devoted their attention to extensive analyses 
of rates and their regulation. Both groups had been 
more or less guilty of ‘failing to see the woods for 
the trees.”” The increasing degree of rate regulation 
actually served to accentuate railroad competition in 
service. This competition naturally focused where com- 
petitive advantages are greatest in the terminal. There 
had been nothing in the policies of federal regulation 
which had led to joint terminals, to joint use of termi- 
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nals, or to the elimination of wasteful competition in our 
railroad terminals. Our war-time experience aroused us 
to the need of terminal investigations, and the legisla- 
tion of 1920 followed. The Transportation Act of 1920 
provided that the joint use of terminal facilities could 
be required by the Commission where certain conditions 
existed. The same act and the Merchant Marine Act, 
also of 1920, provided for the Commission’s investiga- 
tion of port terminal charges and methods of operation 
which might be prejudicial to port terminal development 
and greater efficiency. Whatever ardent hopes of a new 
era in terminal regulation this encouraging legislation 
may have aroused, have been considerably dampened 
by tworecent decisions of the Interstate Commerce Com- 
mission. The failure of the Commission to maintain in 
1926 its previous order of 1923 to the Chicago Mil- 
waukee and St. Paul Railroad, compelling it to permit 
the Chicago, Burlington and Quincy Railroad to use its 
Hastings, Minnesota terminal together with the refusal 
of the Commission to recognize in its order of Septem- 
ber, 1929, on accessorial port charges at Atlantic and 
Gulf ports, any uneconomic or discriminating practices 
which warrant a separation of port and terminal charges, 
raises the question of just how far we have gone in this 
matter of dealing with the terminal problem in our 
scheme of railroad regulation. 

What is the terminal situation as it now stands? It is 
true that the railroads have during the past six years 
moved a record volume of traffic without serious stop- 
page of flow of traffic through the terminals. Improved 
terminal facilities of individual carriers, more prompt 
loading and unloading of cars, faster movement and 
heavier loading of cars, and improved methods of opera- 
tion in general have lessened the strain on the terminals 
and have really eliminated serious congestion. How- 
ever, the excessive costs of terminal handling of traffic in 























THE RAILROAD TERMINAL PROBLEM 465 


our important terminals, discrimination, and the danger 
of serious stoppage of flow in the event of a sudden in- 
crease in traffic volume continue and will continue as 
long as duplication and monopoly and lack of coérdina- 
tion characterize the structure and operation of our 
terminals. It is largely a matter of inter-carrier relation- 
ship. Evidence of this state of affairs is presented in 
reports on terminal conditions, such as those of the New 
York Port and Harbor Development Commission of 
New York (particularly the report of 1920), and its suc- 
cessor, the Port of New York Authority, the report 
of the Board of Engineers of St. Louis in 1922, and the 
study of the Railroad Coérdinating Committee of 
Chicago concerning the Freight Traffic of the Chicago 
Terminal District, 1927. 

The significance of the two recent decisions of the 
Commission can be accurately comprehended only in 
the light of what has gone on before. The regulation of 
terminal operation logically falls into six categories, as 
follows: (1) the obligation of a rail carrier to perform 
switching services; (2) the obligation of a carrier to 
build switch connections to a branch line or spur; (3) 
the right of a carrier to charge demurrage; (4) the right 
of a carrier to absorb terminal charges on certain traffic 
and the duty to separate terminal and line haul charges; 
(5) the obligation of a carrier to permit another rail 
carrier to use jointly its terminal facilities; and (6) the 
legality of terminal associations and corporations. 


II 
ANALYsIS OF INTERSTATE COMMERCE COMMISSION’S 
Po.icy 
The Act to Regulate Commerce of 1887 established a 


general basis for terminal regulation in that in section 3, 
‘“‘undue or unreasonable preference or advantage — in 
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any respect whatever’ was condemned and ‘“‘every 
common carrier” was ordered to “afford all reasonable, 
proper and equal facilities for the interchange of traffic” 
and was also ordered ‘“‘not to discriminate in its rates 
and charges between connecting lines.” The last re- 
quirement, however, contained this significant provision: 
‘but this shall not be construed as requiring any such 
common carrier to give the use of its tracks or terminal 
facilities to another carrier engaged in like business.”’ ! 

In section 15 of the so-called Hepburn Act of 1906, 
the Commission was given control over the division of 
joint rates and the establishment of joint routes. This 
control was made more definite in the Mann-Elkins Act 
of 1910 which, however, contained a provision prevent- 
ing the establishment of a through route, if a carrier was 
compelled to short route itself to an unreasonable ex- 
tent in delivering traffic to another carrier.* 

With this legislation as a basis the Commission has 
attempted to evolve its policy in regard to the most 
primary aspect of terminal operation, — the obligation 
of a carrier to perform terminal services, — and inci- 
dentally it has attempted to determine what constitutes 
the proper basis for the enforcement of such obligation. 

The right of a railroad to use the terminal property of 
another has been for many years a very controversial 
issue. Often a railroad with good terminal facilities has 
made arrangements with one railroad for the inter- 
change of cars, but has refused to make a similar ar- 
rangement with other carriers. Many cases have arisen 
in connection with this sort of discrimination.’ In these 

1. An Act to Regulate Commerce, 1887. 49th Congress, Second Ses- 
sion, xxiv, 380-381. 

2. 61st Congress, Second Session, section 15, p. 552 (1910). 

3. Buffalo Rochester and Pittsburgh Ry. vs. Penna. R. R. Co. 29 
I. C. C. 114 (1914). See also 26 I. C. C. 226 (1913); 31 I. C. C. 294 


(1914); 33 I. C. C. 76 (1915); 242 U. S. 60 (1916); 46 I. C. C. 464 (1917); 
31 I. C. C. 550 (551) (1914). 
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various cases the Commission has attempted to deter- 
mine when a plaintiff railroad was really discriminated 
against and when it was merely seeking to obtain the 
use of good terminal facilities of another carrier, rather 
than go to the inconvenience and expense of constructing 
its own terminal, and thereby getting line haul move- 
ment on traffic from the terminal carriers, which it 
otherwise could not get. 

The recognition on the part of the Interstate Com- 
merce Commission of the right of a carrier to refuse to 
offer switching accommodations in a given terminal led 
to the distinction between an ‘‘open terminal” and a 
‘closed terminal.”’ If a given road performs terminal 
services for one road with which it connects, it must 
accord the same service on the same basis to all other 
carriers in that terminal district. Such a terminal is 
known as an open terminal. However, the Interstate 
Commerce Commission has so interpreted section 3 of 
the Act to Regulate Commerce as to make it possible 
to allow a carrier to refuse to offer switching accommo- 
dations to all carriers in a given terminal, making it a 
closed terminal. However, if an agreement were entered 
into with one road at a given terminal, such arrange- 
ments must be allowed to other carriers. Yet, the mem- 
bers of a certain system might at a given terminal accord 
exclusively the use of their respective terminals to one 
another.‘ 

On the other hand, the Interstate Commerce Commis- 
sion has tried to protect carriers possessing terminal 
facilities against carriers who seek to get through the 
use of those facilities specific advantage in competitive 
traffic.> When the Baltimore and Ohio refused to allow 

4. Waverly Oil Works Co. vs. Penna. R. R. Co. 28 1. C. C. 621 (1913). 

5. Iowa & S. W. Ry. Co. vs. C. B. & Q. R. R. Co. 42 I. C. C. 389 


(1917); Kansas City & Memphis Ry. Co. vs. St. L. & 8. F. R. R. Co. 46 
I. C. C. 464 (1917). 
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the Frederick Railway Company to enter its terminal at 
Baltimore, it was upheld on the ground that the Balti- 
more and Ohio had not given such a right to any other 
carrier. Thus arose the alternative policies of open or 
closed terminals. 

The Commission has gone so far as to hold that two 
carriers, which had put terminal operation on a recipro- 
cal or joint basis, could not refuse service to other con- 
necting carriers on the same basis as existed between 
themselves. In this the Commission was upheld by the 
Supreme Court.® 

Not only has discrimination as to carriers been held 
illegal, but also discrimination as relating to commodi- 
ties and shippers.’ However, the Commission has held 
that it is not to be understood that the same facilities 
are required for all descriptions of traffic.® 

While the Commission throughout these decisions up- 
held the railroads in the protection provided for them 
in section 3 of the original act, it nevertheless indicated 
on two or three occasions that a carrier could not, even 
in the case of a so-called closed terminal, maintain an 
absolutely closed terminal. It stated in 1912 that the 
terminal properties of carriers, like all other parts of 
their property, are devoted to public use. So the Com- 
mission has refused to recognize the right to absolutely 
refuse access to terminals. They are not a “preémpted 
domain.” ° The Commission, a few years later, held ac- 
cordingly that a belt line railroad might not close its line 
on the theory that it is a private property. ! 


6. City of Nashville vs. L. & N. R. R. Co. 33 1. C. C. 76 (1915). See also 
Louisville and Nashville R. R. vs. United States. 242 U. S. 60 (1915). 

7. Ibid. 

8. National Assoc. Waste Materials Dealers vs. D. L. & W. R. R. Co. 
98 I. C. C. 606 (1925). 

9. Peoria and Pekin Union case. 26 I. C. C. 226 (1913). 

1. Missouri-Kansas-Texas R. R. Co. vs. K. C. T. Ry. Co. 1041. C. C. 
203, 228. 
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This attitude of the Interstate Commerce Commis- 
sion was further amplified in the New York Harbor case 
in which it was held that a carrier is not compelled to 
permit the use of terminal facilities by competing lines, 
but may be required to perform, upon just and reason- 
able terms, switching service between connecting lines 
and industries on their own rails.’ 

On the other hand the Commission has made serious 
efforts to prevent one carrier from taking unfair advan- 
tage of another carrier which possesses superior facilities. 
The Commission has held that its power to set joint 
rates, provided for in the Hepburn and Mann-Elkins 
Acts, does not authorize it to establish a switching 
charge which will permit the competitors of the pro- 
prietary road to obtain through absorption the use 
of terminal facilities? The Commission has stated, in 
addition, that a carrier may refuse to take traffic from a 
competing carrier engaged in like business. If such use 
of terminal facilities would deprive the owning carrier of 
a road haul which it is prepared and anxious to perform, 
the Commission has held that the owning carrier is not 
obligated to provide physical unity with the connecting 
carrier for the carrying out of such service.* Dissenting 
opinions were given, in the case involved, by Com- 
missioners Hall, McCloud and Meyer. The first two 
Commissioners held that the protection afforded in the 
sections of the Interstate Commerce Act concerning 
the establishment of a through route applied only to 
the physical use of one carrier’s facilities by the power, 
equipment, or employees of another. 

The Transportation Act of 1920 did little to define 

2. Vanderblue and Burgess, Railroads, Rates, Service, Management 
(1923), p. 275. 
3. Waverly Oil Works Co. vs. Penna. R. R. Co. 281. C. C. 621 (1913). 


4. Louisville Board of Trade vs. Louisville and Nashville R.R.Co. 40 
I. C. C. 679, 693 (1916). 
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more clearly this obligation of the carrier to perform a 
terminal service. Section 400, paragraph 4, placed more 
emphasis on the duty to perform service upon ‘‘reason- 
able request”’ and for ‘“‘reasonable compensation.” 

The principle or the basis of reasonable compensa- 
tion has not been well established. The various aspects 
of terminal charges as parts of joint rates cannot be 
entered into in this paper. The Commission has held 
that a railroad which charges more for switching at one 
terminal than at another terminal is not guilty of undue 
prejudice, altho such a case ‘‘could be imagined.” 
Carriers having fewer industries on their terminal lines 
than some other carrier serving the same terminal dis- 
trict have been inclined to insist on a reciprocal basis for 
interterminal switching charges. The Commission has 
condemned this basis as being indefinite and lacking uni- 
formity.' The cost of performing the terminal switching 
service including both the investment cost and operat- 
ing expenses has been generally held to determine the 
minimum charge, unless public interest or lack of cost 
data makes such a basis impractical.* The charges of 
other carriers performing a similar service within the 
same terminal district has sometimes been used as a 
basis of compensation.” However, the Commission in its 
desire to protect the railroads with superior terminal 
facilities has said that the compensation must be fixed 
not merely on the basis of cost of service, but with a 
recognition of the fact that the terminals are especially 
valuable properties of the railroad systems.* The basis 

5. Switching at Galesbury, Ill. 31 I. C. C. 294, 299 (1914) ; Switching 
and Absorption at Minneapolis. 61 I. C. C. 646 (1921); Interchange 
Switching at Altanta. 63 I. C. C. 258 (1921). 

6. Switching at Little Rock. 140 I. C. C. 583 (1928); Arkansas Sand 
Co. vs. St. Louis & S. F. Ry. Co. 102 I. C. C. 559 (1925); Switching at 
Lamar and Harrisonville, Mo. 115 I. C. C. 393 (1926); Switching at 
Carthage and Joplin, Mo. 123 I. C. C. 141 (1927). 


7. Supra. 61 I. C. C. 646, 652 (1921). 
8. Supra. 28 I. C. C. 621, 628 (1914). 
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which is used in a given case is dependent upon the 
public interest. However, the cost basis, which under 
present conditions is often prohibitive, tends to be more 
and more the basis used to determine the minimum 
switching rate. 

A recent case regarding the obligation of one railroad 
to perform terminal service for another arose out of the 
refusal of the Kansas City Southern to interchange ex- 
port and import traffic at Port Arthur, Texas. The 
Kansas City Southern which has a monopoly of terminal 
facilities at Port Arthur, refused to switch import and 
export traffic except lumber and timber, unless it came 
by way of Beaumont, Texas, where its tracks crossed 
those of the Southern Pacific Railroad. The latter had 
a branch line running to Port Arthur. The Commission 
in upholding the Kansas City Southern referred to the 
fact that that railroad had spent large sums in develop- 
ing its terminal facilities at Port Arthur and was there- 
fore entitled to obtain the maximum amount of revenue 
that is compatible with public interest. ‘‘This road,” 
it held, ‘‘should not be required to afford its facilities to 
other roads at a nominal compensation, nor should its 
control of its business be restricted by governmental 
regulation unless it appears that more compelling public 
interest would thereby lawfully be served.” ° 

The second aspect of terminal regulation by the Inter- 
state Commerce Commission relates to the obligation of 
the carriers to build and construct switch connections. 
This obligation arose out of the provision of the Hep- 
burn Act of 1906, paragraph 9, section 1, which reads 
as follows: 


Any common carrier subject to the provisions of this act, upon 
application of any lateral branch, line, railroad, or any shipper ten- 
dering interstate traffic for transportation, shall construct, maintain 


9. Port Arthur Chamber of Commerce & Shipping vs. Texarkana & 
Fort Smith Railway Co. et al. 73 I. C. C. 361 (1922). 
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and operate upon reasonable terms a switch connection with any 
such lateral branch line of railroad or private side track which may 
be constructed to connect its railroad, where such connection is rea- 
sonably practicable and can be put in with safety and will furnish 
a sufficient business to justify the construction and maintenance of 
the same. 

Previous to 1906, the Supreme Court had upheld the 
right of states through their commissions to require 
such switch connections. The right of the federal gov- 
ernment to compel construction was maintained in an 
important case in 1914.! In the same year Congress 
passed the Panama Canal Act of 1914 which in section 
6(a) made provision for compulsory establishment of 
physical connection between the lines of the rail carrier 
and the dock of the water carrier, if tracks have been 
constructed from the dock to the limits of its right of 
way. 

The obligation to construct switch connections has 
been interpreted to mean that a carrier may be com- 
pelled to build a connection with the main track when a 
spur track has been built to it, if that spur is actually a 
branch line. * 

It should be observed here that this legislation does 
not give jurisdiction to the Interstate Commerce Com- 
mission over ‘‘the construction or abandonment of 
spur, industrial, switching or side tracks, located, or to 
be located, which are wholly within a state.” * 

Many states have provided for this sort of regulation 
and have compelled carriers which have served a 
community to continue to serve such community ad- 
equately. Undue expenditures are ordinarily not re- 


1. Mobile Chamber of Commerce et al. vs. Mobile & Ohio Railroad 
etal. 321. C. C. 272 (1914). 

2. Winters Metallic Paint Co. vs.C. M. I. 8. Ry. Co. 16 I. C. C. 587 
(1909). See also United States vs. B. & O. Southwestern Ry. 226 U. S. 
14 (1912), 

3. Interstate Commerce Act, section 1, paragraph 2. 











we rae ft NS OS 


_— FS aS SE OS. CU 











THE RAILROAD TERMINAL PROBLEM 473 


quired,‘ but side-track construction has been held to be a 
part of the service obligation.’ Some state commissions 
have held that the obligation includes the establish- 
ment and maintenance of stations, and these with mod- 
ern and adequate equipment.* But the Federal Com- 
mission has held that it has no authority to require 
carriers to construct a union station.’ 

Another aspect of terminal operation that has re- 
ceived attention in the regulation of the Interstate 
Commerce Commission is that of demurrage. In so far 
as demurrage has to do with the expedition of the load- 
ing and unloading of a car in the terminal, it is signifi- 
cant here. The Interstate Commerce Commission very 
early assumed jurisdiction over demurrage as a part of 
its powers in rate regulation.* It has been sustained in 
holding that this right includes the interpretation and 
enforcement of rules and charges relative thereto.® The 
Commission has sustained the right of the railroads to 
assess demurrage sufficient to serve both as a car rental 
and a penalty to prevent congestion or to compensate 
carriers for such congestion.! The Commission has been 
called upon many times to determine when demurrage is 
justified. For example, it decided that the delivery at 
the spurs and sidetracks within city switching limits is of 
the same nature as delivery at a team track or freight 
house.” To determine where the carrier’s obligation 


4. Ibid. 

5. Missouri Pacific vs. Nebraska. 217 U.S. 196 (1909). 

6. State ex rel. vs. Northern Pacific Ry. Co. 90 Minn. 277; Cunning- 
ham vs. Railroad Commissioners. 158 Mass. 104. 

7. Los Angeles Passenger Terminal case. 100 I. C. C. 421 (1925). 

8. Pennsylvania Miller’s State Association vs. Philadelphia and Read- 
ing Railroad. 8 I. C. C. 531 (1900). 

9. Davis vs. Rochester Car Co. 207 N. Y. 533 (December, 1924). 

1. Mobile Chamber of Commerce vs. M. C. C. R. R. Co. (1915). 32 
I. C. C. 272, 281. See also American Wholesale Lumber Co. vs. Director 
General. 66 I. C. C. 393, 396 (1922). 

2. Associated Jobbers of Los Angeles vs. A. T. & 8. F. Ry. Co. 181. 
C. C. 310 (1910). See also Industrial Railway case. 29 I. C. C. 212 
(1914). 
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ceases and where extra charges are in order, is a very 
intricate problem. 

The extent to which the Interstate Commerce Com- 
mission has attacked the problem of absorption of 
switching and handling charges and the separation of 
terminal and line haul charges may next be considered. 
The position taken by the Commission from the earliest 
cases to the most recent is that absorption of terminal 
charges for switching and handling services may be legal 
and proper so long as all shippers similarly situated are 
treated alike in the case of competitive traffic, altho it 
may not be legal in the case of non-competitive traffic.’ 

However, the Commission has laid down a number of 
restrictions in its interpretation of this general principle. 
For instance, it has insisted that when a carrier is to 
practice absorption, it must so indicate by appropriate 
tariff provisions,‘ and these provisions within a switch- 
ing district must be uniform where similar conditions 
and circumstances prevail.5 The carriers have been for- 
bidden to perform spotting service to industries beyond 
a “reasonably convenient point of interchange’’ be- 
tween their rails and the tracks of industries, for such 
service constitutes a shipper’s service and for it the 
shipper should pay an additional charge. It was 
brought out in the North Kansas Absorption of Switch- 
ing Charges case (91 I. C. C. 364) that since the large 
shippers alone have track connections they often receive 
what amounts to store door delivery, whereas the small 

3. Cattle Raisers’ Association vs. Fort Worth & D. C. Ry. Co. 7 
I. C. C. 513 (1898). See also 35 I. C. C. 42, 43 (1915); 74 I. C. C. 588 
(1922); 49 I. C. C. 613 (1918); 88 I. C. C. 413 (1924); 128 I. C. C. 415 
—=— Switching Charges at Appleton, Wis. 58 I. C. C. 691, 
694 (1920). 

5. Kaw River Sand & Material Co. vs. A., T. & S. F. Ry. Co. 51 
I. C. C. 350 (1918). See also Absorption of Switching Charges at North 


Kansas City, Mo. 911. C. C. 369 (1924). 
6. Ibid. 
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shippers and consignees must resort to expensive cartage 
to and from the rail terminal. 

While the restrictions are significant we find that the 
Commission has been liberal in many respects. A car- 
rier has been permitted to absorb charges on certain 
commodities at a given terminal and not to do so at an- 
other terminal if the second terminal is reached by a 
competing line and especially if the carriers practice 
absorption at one point and not at another one.’ Nor is 
a carrier guilty of discrimination if it refuses to absorb 
charges in a given terminal where others do not do so.*® 

On the other hand, the carriers have from time to 
time sought to abandon unprofitable rates which pro- 
vided for absorption of terminal charges. Sometimes 
they have only desired to reduce the amount absorbed. 
The Commission has often refused such permission in 
order to retain terminal rate parity both as to commod- 
ities and as to shippers.’ Railroads have been able to 
discriminate between cities of similar rate situation in 
the matter of absorption at one terminal district and not 
at the other by jointly owning a belt line in one case and 
not in the other. Such a belt line has been held to be a 
part of each of the lines which contribute to the main- 
tenance by absorption.! 

The Interstate Commerce Commission early in 1911 
declared its recognition of the advantage of separation 
of the line haul charges from the terminal charge as a 
basis of preventing unjust absorption. Commissioner 
Lane at that time stated that the Commission had ‘‘ not 

7. Cattle Raisers’ Association vs. Fort Worth & D.C. Ry. Co. 71.C.C. 
513 (1898). See also Chapel vs. Fenna. R.R.Co. 921. C. C. 662 (1924). 

8. Consumers Co. vs. M. St. P. & 8. Ste. M. Ry. Co. 43 1. C. C. 561, 
562 (1917). 

9. Absorption of Handling Charges at New Orleans. 59 I. C. C. 597 
(1920). See also 60 I. C. C. 767 (1921) and 61 I. C. C. 77 (1921). 


1. Richmond Chamber of Commerce vs. Seaboard Air Line. 441. C. C: 
455 (1917). 
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exercised the power granted to it under the law to sepa- 
rate terminal from line transportation charges or to 
require carriers to do so.” ? The power of the Commis- 
sion to which Commissioner Lane referred is authorized 
in paragraph 1 of section 2, of the Hepburn Act of 1906, 
which states: 

The schedules shall... state separately all terminal charges, 
storage charges, icing charges, and all other charges which the com- 
mission may require, all privileges or facilities granted or allowed 
and any rules or regulations which in any wise change, affect or de- 
termine any part of the aggregate of such aforesaid rates, fares and 
charges or the value of service rendered to the passenger, shipper or 
consignee. 

Mr. Lane said that the whole problem of industrial 
allowance awaited this separation as a basis for its solu- 
tion, and that, as far as the Commission had gone in 
classification of freight, it had not dealt in a precise 
manner with the question of allowances or the classifica- 
tion of terminal services.* However, it appears that the 
Commission prior to 1920 did not have power over 
terminal service allowances except to state what the 
maximum should be under efficient and economical 
management.‘ 

The Interstate Commerce Commission interpreted 
the clause in the Hepburn Act referred to, as prescribing 
that all matters entering into the charge imposed by the 
carriers for the services rendered should be published 
“that they may be plainly and unmistakenly ascer- 
tained by the public.”’ Such separation of charges, it 
was stated, would make possible a more accurate alloca- 
tion of the carriers’ revenue and expenditures and re- 
move the uncertainty of blanket charges for a number of 

2. Manufacturers Railway Co. vs. St. L., I. M. & S. Ry. Co. 211. C. 
C. 304, 316, 317 (1911). 
3. Manufacturers Railway Co. vs. St. L., I. M. & S. Ry. Co. 21 


I. C. C. 304, 316, 317 (1911). 
4. I1.C. C. vs. Diffenbaugh. 222 U.S. 42 (1911). 
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services of different kinds. The necessity and practica- 
bility of the separation and allocation of charges for 
various accessorial terminal services were further up- 
held in the Iron Ore Rate case. The separation of 
charges was advocated as a basis for determining the 
reasonableness of the whole rate as well as of the rates 
for different services.5 In a recent port differential rate 
case the Interstate Commerce Commission stated its be- 
lief in ‘‘the desirability of confining line haul rates 
strictly to the service ending with the spotting of the 
cars, and requiring all further terminal service to be 
covered by a special charge or charges. Such a plan,” it 
held, ‘“‘ would preserve to each port such advantages as 
inhere in facilities for the convenient and economical 
loading of vessels, and would facilitate such comparison 
of special terminal services and charges therefor as may 
be deemed advisable in the future.’ ° 

The Interstate Commerce Commission has in recent 
years given much attention to this aspect of terminal 
regulation. Section 500 of the Act of 1920, after de- 
claring it to be the policy of Congress to promote, en- 
courage and develop water transportation, provided 
that it shall be the duty of the Secretary of War to 
investigate facilities for codrdination of railroad termi- 
nal and port operations. 

The Merchant Marine Act of 1920 in section 8 
provided for coéperation between the United States 
Shipping Board and the Secretary of War in the in- 
vestigation of conditions at the port terminals to insure 
‘expeditious and economical transfer or interchange of 
passengers or property between carriers by water and 
carriers by rail.’”’ This law also provided that, if after 
investigation, ‘‘the Board shall be of the opinion that 

5. Iron Ore Rate case. 41 I. C. C. 181, 203 (1916). 


6. Maritime Association, Boston Chamber of Commerce vs. A. A. R. R. 
Co. 126 I. C. C. 199, 213 (1927). 
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rates, charges, rules, or regulations of common carrier by 
rail... are detrimental to the declared object of this 
section, or that new rates, charges, rules or regulations, 
new or additional port terminal facilities . . . necessary 
to promote the objects of this section, the Board may 
submit its findings to the Interstate Commerce Com- 
mission for such action as such Commission may con- 
sider proper under existing law.” 

Pursuant to these clauses the Secretary of War sub- 
mitted in 1921 a report made by the Chief of Engineers 
of the War Department. This report to the Interstate 
Commerce Commission stated that the method of as- 
sessing terminal charges in the South Atlantic and Gulf 
port terminals by the railroads, was such as to prevent 
the development of adequate public port terminal facili- 
ties. This situation arose from the general practice of 
absorption of terminal charges by the railroads on all 
traffic going over railroad facilities. The charges which 
were assessed for these services according to its findings 
frequently amounted only to one fourth or one half of 
the cost of the accessorial services. It thereupon called 
upon the Interstate Commerce Commission to investi- 
gate the situation of terminal charges. This the Com- 
mission began in 1921 in their hearings conducted at 
South Atlantic and Gulf ports, 1921 and 1922. The 
Commission reported that the issues raised involved the 
northern ports on the Atlantic seaboard and therefore 
they proposed to extend the investigation.’ 

The hearing at the North Atlantic ports began in 
1927 and continued through 1928, the case being known 
as Docket No. 12681, entitled ‘‘Charges for Wharfage, 
Handling, Storage and Other Accessorial Services at 
Atlantic and Gulf Ports,” 157 I. C. C. 663. The major 


7. Wharfage charges at South Atlantic and Gulf Ports. 93 I. C. C. 
609 (1924). 
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issues raised in this investigation included the following: 
(1) whether the port terminal facilities at these ports 
were adequate; (2) whether the absorption practice on 
certain traffic placed a burden on other traffic; (3) 
whether the Commission should prescribe the separate 
statement of line haul and accessorial or terminal rates; 
and (4) whether the absorption practices were prevent- 
ing or should be allowed to prevent profitable operation 
of public and private terminal facilities. 

The majority of the Commission held that the record 
did not show that the rail-water terminal facilities at At- 
{ lantic and Gulf ports were not adequate. The develop- 
ment of the facilities, it claimed, had been such as not to 
prevent an unrestricted flow of traffic. In the second 
place, it held that there wasnot sufficient evidence toshow 
that the charges on export, import and coastwise and in- 
ter-coastal traffic imposes a burden upon the traffic. This 
finding led to the third major conclusion, that the record 
does not warrant the prescription of a tariff rule requir- 
ing the accessorial or terminal charges to be stated 
separately from the line haul rates on export, import, 
coastwise and intercoastal traffic to and from the At- 
lantic ports.* The failure of the South Atlantic and 
Gulf ports to collaborate in using a uniform basis of 
cost determination was given as a major weakness in the 
record supporting the proposed separation of charges.° 
The Commission further contended that the evidence 
was not sufficient to show that free docking at certain 
ports, asat New York, had resulted in a diversion of traffic 
from other ports.! In defense of the railroads’ desire to 
retain the traffic through their own facilities on the 
present basis the Commission held that the carriers 
“‘have the right to perform any transportation service 

8. Charges for Wharfage, Handling and other Accessorial Services at 


Atlantic and Gulf Ports. 157 I. C. C. 663 (1929). 
9. Ibid. 676. 1. Ibid. 689. 
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which they may lawfully be required to perform.” ? The 
dissenting opinions will be referred to in the last section 
of this analysis of federal regulation. 

The fifth matter involved in terminal regulation is 
that of the obligation of one railroad to permit the use 
of its facilities by another. This obligation did not exist 
prior to 1920, for it will be recalled that according to 
section 405, paragraph 2, of the Transportation Act of 
1920 the carrier was not required in connection with its 
interchange obligations to permit a carrier engaged in 
like business to use its tracks or terminal facilities. But 
the Transportation Act of 1920 provided for the joint 
use of terminal facilities and of tracks for a reasonable 
distance outside of the terminals when ‘“‘in the public 
interest;” if such joint use were ‘‘practicable,”’ if it 
would not “‘substantially impair” the ability of the 
owning carrier to care for its own traffic, and if the terms 
for the joint use could be agreed upon. In the event of 
failure to agree upon terms the Commission is author- 
ized to “‘fix as just and reasonable compensation for the 
use so required, to be ascertained on the principle con- 
trolling in condemnation proceedings.” 

The so-called ‘‘emergency provision”’ in section 402, 
paragraph 13c of the Transportation Act of 1920 au- 
thorizes the Commission to require without hearings 
such joint use of facilities as is necessary to meet an 
emergency. The compensation given to the owning 
carrier by the carrier which uses the facilities is to be 
determined by future hearings of the Commission unless 
such compensation has been determined previously by a 
voluntary agreement between the carriers. 

The Interstate Commerce Commission has made some 
effort to carry out this new obligation and power, not- 


2. Ibid. 685. 
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ably in the Hastings Commercial Club case.’ Since the 
object of this section of the act was to provide for more 
flexible use of the existing facilities, the Commission has 
recognized that the power given to it should be exer- 
cised upon careful consideration of each situation. ‘‘It is 
but an extension,” the Interstate Commerce Commis- 
sion held, ‘‘of the general principle that the interest of 
the public imposes important qualifications on the man- 
ner of use of property employed in carrier service.” ‘ 
The right to require the use of terminal facilities, with 
a liberal interpretation of facilities was established in the 
Hastings Commercial Club case. The Chicago, Mil- 
waukee and St. Paul, the respondent road, was ordered 
to extend to the Chicago, Burlington and Quincy the use 
of its terminal facilities at Hastings, Minnesota. Altho 
in carrying out the order the former road was not to 
have its own convenience or the movement of its own 
traffic interfered with. The use of this terminal, accord- 
ing to the terms of the act, could not be extended prior to 
the fixing of the compensation. When the case came up 
four years later (1926) as a result of the failure of the 
carriers to agree on the compensation, the Commission 
reversed its previous decision ® on the grounds of: a dif- 
ferent interpretation of “‘public interest,” and on the 
grounds of changed conditions in traffic demands. In 
the period intervening between the two hearings on the 
situation at Hastings the Commission had ruled that the 
factor of public interest included (1) the interest of 


3. Hastings Commercial Club vs. C. M. & St. Paul Ry. Co. 691. C.C. 
489 (1922). 

4. Ibid. See Team Track Switching at Argentine. 73 I. C. C. 367 
(1922); People vs. Public Service Commission, Ind. 135 N. E. 195 
(1922); Peoria and Pekin Union case. 26 I. C. C. 226 (1913); United 
States vs. Penna. R. R. Co. 45 Sup. Ct. 43; Hastings Commercial Club 
vs. C. M. & St. Paul Ry. Co. 107 I. C. C. 208 (1926). 

5. Hastings Commercial Club vs. C. M. & St. Paul Ry.Co. 107 I. C. C. 
208 (1926). 
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particular shippers at or near the terminal involved, (2) 
the interest of the carriers involved, and (3) the interest 
of the public.* So the Commission in its reversed deci- 
sion emphasized the possible loss to the public carrier 
which owned the terminals and the possibility of incon- 
venience to the public which might result if the Chicago, 
Burlington and Quincy were permitted to use the ter- 
minal in question. It appeared, however, in this case, that 
the failure to determine the compensation that should be 
given the owning carrier by the using carrier, was the 
chief reason for the Commission’s reversing its decision. 
The act, it will be recalled, states that in event of the 
failure of the contracting parties to agree on the com- 
pensation, the Commission may fix the compensation 
for the use of the facilities upon such terms as the Com- 
mission may deem just and reasonable, the amount to be 
‘ascertained on the principle controlling condemnation 
proceedings.” This basis of compensation has been 
criticized as being economically and constitutionally 
unsound. It is held by some students of the problem, 
Professors Daniels and Daggett, for example, that such 
a basis is a strong deterrent to the application of the 
clause regarding the joint use of terminals.’ As Vander- 
blue and Burgess say ‘‘if compensation to which a carrier 
owning valuable terminal properties is entitled is to be 
measured, not by a relatively low switching charge, but 
by the value of the use of the property, to be determined 
conformable to damages which would be paid in the 
event of condemnation, recourse to this section will more 
likely than not prove inexpedient as a means of avoiding 
expense.” ® The advisability or desirability of the deter- 

6. York Manufacturers’ Association vs. Penna. R. R. Co. 73 I. C. C. 
40 (1922). 

7. Daniels, Quarterly Journal of Economics, xxxviii (May, 1924), 373. 
Daggett, Stuart, Principles of Inland Transportation (1928), p. 439. 


8. Vanderblue and Burgess, Railroads, Rates, Service, Management 
(1923), pp. 278-279. 
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mination of compensation on this basis and the con- 
stitutionality of such compulsion of a carrier are matters 
that will have to be settled by the courts, as indicated in 
the case at Hastings. 

Finally the matter of the legality of unified terminals 
as it bears upon railroad terminal improvement must be 
considered. The legality of terminal associations or cor- 
porations which effect unified operation in a terminal 
district has been determined in connection with the 
Terminal Railroad Association of St. Louis. In 1889 a 
number of the railroads entering St. Louis from the 
west, and East St. Louis from the east, established the 
St. Louis Terminal Railroad Association. By 1902 the 
proprietary roads had increased to fifteen in number, 
including all major trunk lines entering the St. Louis— 
East St. Louis district. The Terminal Association 
leases the bridges over the Mississippi River which pro- 
vide rail connections between the two cities and owns 
and operates a union passenger station, delivery yards, 
freight houses, and interchange and classification yards. 
These favilities serve the fifteen proprietary carriers and 
some thirteen non-proprietary carriers, or twenty-eight 
in all, thereby constituting an unusual example of unit 
terminal operations. The carriers hold all the securities 
of the association. The legality of this association with 
respect to the constitution and statutes of the state of 
Missouri was first established in 1904.° In 1912 the 
Supreme Court of the United States was called upon to 
decide whether the organization of the Terminal Rail- 
road Association of St. Louis constituted a violation of 
the Anti-Trust Act. The court found the association as 
then constituted illegal, but recommended not abandon- 
ment but reorganization, so as to permit: 


9. State vs. Terminal Association of St. Louis. 81 Southwestern Re- 
ports 395 (1904). 
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1. Any existing or future railroad to joint ownership 
and control of the combined terminal properties, upon 
just and reasonable terms, 

2. The terminal facilities to be used by any other rail- 
road not electing to become a joint owner, 

3. The use of the facilities of the terminal by any 
proprietary company, 

4. The discontinuance of specified abuses in adminis- 
tration of the association and a judicial settlement of all 
applications for the use of terminal facilities.’ 

The Interstate Commerce Commission has held that 
the terminal of the Railroad Association should be con- 
sidered as the individual terminal of each of the con- 
stituent lines.? This it held to be true for rate-making 
purposes. Therefore, it appears that there is no serious 
legal obstacle to voluntary efforts at unification of ter- 
minal facilities in a large terminal district. 


III 


ConcLUSION: THE STRENGTH OF THE INTERSTATE 
CoMMERCE COMMISSION’S PoLicy 


To what extent has the Interstate Commerce Com- 
mission effected substantial changes in the terminal 
situation? That the Commission has not seen fit to 
liberally employ its legal powers in behalf of what ap- 
pears to be in the public interest is seen in the following 
statement which it made in the Hastings case which 
was discussed in the preceding pages: 

Congress can determine what private property is needed for pub- 
lic purposes but it does not have the right to determine what shall 


be the measure of compensation, as that is a judicial question... . 
However, Congress did impose on us the duty in the first instance, to 


1. United States vs. Terminal Railroad of St. Louis. 224 U. S. 383 
(1912). Ibid. 236 U. S. 194 (1915). 
2. Swift & Co. vs. Director General. 56 I. C. C. 309, 314 (1920). 
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fix the just and reasonable terms and compensation, for any use that 
we may require “on the principle controlling in condemnation pro- 
ceedings.” In giving us this direction it is clear that Congress did 
nothing more than recognize the constitutional right of a carrier to 
just compensation in the event that its property, or any portion of it 
was taken for public use.* 


Thus the Commission concluded its disposition of the 
case. No case of this kind has come before the courts. 
There are those who feel that the clause could be prac- 
tically applied. In the recent case at Hastings, Com- 
missioner Meyer representing a large minority of the 
Commission, held that more or less technical legal views 
based upon condemnation practice in other fields should 
not prevent a common sense measure of compensation 
based upon the extent of the property owned by a rail- 
road and used by another. He went on to add that “the 
liberalization of the use of terminal facilities is in the 
interest of all railroad owners and users. It is the spirit 
of the Transportation Act.” 4 The Commission has 
made the contention that a carrier has no absolute right 
to deny connecting lines the use of its terminal facilities 
where public convenience makes it desirable to keep the 
terminals open, but that the proprietary carrier is ‘‘en- 
titled to proper compensation and is not without means 
of protecting itself against competition.” > That the 
application of this clause is a problem yet to be solved is 
apparent. What constitutes “public interest”’ sufficient 
to enforce such operation of terminals? How shall the 
basis of compensation be determined? What ‘‘means of 
protecting itself against competition ’’ does the Commis- 
sion have in mind? These are questions yet to be 
answered. 

3. Hastings Commercial Club vs.C. M. & St. Paul Ry.Co. 1071.C.C. 
208, 212 (1926). 
4, Hastings Commercial Club vs. C. M. & St. Paul Ry. Co. 107 I.C.C. 


208, 218 (1926). 
5. Switching at Beaumont. 112 I. C. C. 125 (1926). 
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Not only has the Commission failed in its efforts to 
effect the needed increase in the joint use of terminal 
facilities but it may well be asked whether it has made 
any real attempt to do so. Its control over terminal 
charges is almost equally disappointing. The control 
over terminal charges has been directed essentially, as 
we have seen, to the maintenance of an equalization of 
rates and charges and the prevention of changes in ter- 
minal charges that would endanger the present rate 
structure rather than to the improvement of freight ter- 
minal operation. The Commission has been inclined, it 
appears, to keep down the total rate paid by the shipper. 
The railroads serving the South Atlantic and Gulf ports 
separate in their tariffs, to some extent, the terminal 
handling charges from the line haul charges. When 
these carriers have sought to reduce the amount of the 
terminal charges absorbed with a view to obtaining a 
compensatory rate, the Commission has usually refused 
to grant such a reduction.’ At the same time the Com- 
mission permitted an increase in the handling charges 
which were to be absorbed. This disposal of the matter 
served only to place a financial burden on the carriers, 
especially those which depended on other carriers to 
perform much of the port terminal services. A policy of 
placing such a burden on carriers not having the ad- 
vantage in terminal facilities serves to increase the 
uneconomic switching and lightering of freight in a port 
terminal district. 

A similar disregard for the need of maintaining com- 
pensatory charges for services, is shown in the Commis- 
sion’s demonstrated willingness to permit the reduction 
of terminal handling charges to a point where they are 


6. Absorption of Switching Charges at Coeur d’Alene. 60 I. C. C. 275 
(1921). See also 61 I. C. C. 73 (1921) in the matter of absorption, and 
61 I. C. C. 379 (1921) and 89 I. C. C. 641 (1924) in the matter of handling 


charges. 
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clearly non-compensatory for the services rendered.’ 
The railroads serving a given port terminal sometimes 
desire to lower the charges to such a low level in order to 
meet competition of other carriers and terminal agen- 
cies. Testimony before the Commission in 1912 revealed 
the fact that the lighterage and other accessorial services 
rendered in the New York terminal district for the years 
1909-11 had cost the Baltimore and Ohio Railroad a 
total of $1,250,000 in excess of the allowances which it 
had received out of the rates.* In the Five Per Cent Rate 
case a few years later, terminal services were found to be 
performed for competitive reasons free of charge. De- 
spite such findings the Commission in 1924 permitted an 
unprofitable reduction of rates on certain commodities 
at Florida ports for the admitted purpose of permitting 
the railroads to successfully compete with publicly and 
independently owned port facilities,® a policy clearly in 
contravention of the legislation of 1920 which sought to 
encourage public port terminal development. These re- 
ductions were allowed although there was no general 
reduction of rates on all commodities handled. 

This rather loose policy regarding terminal charges in 
comparatively recent years seems a bit surprising in 
view of the recognition of the necessity and practica- 
bility of the separation and careful adjustment of ter- 
minal charges which the Commission exhibited in sev- 
eral cases between 1910 and 1917.1 The separation of 
terminal charges was held to be necessary, it will be re- 


7. Handling Charges on Cement, Fertilizers and Salt at South At- 
lantic and Gulf Ports. 93 I. C. C. 640, 645 (1924). 

8. Chamber of Commerce of N. Y. vs. N. Y. C. & H. R. R. R. Co. 24 
I. C. C. 55, 62 (1912). 

9. Handling Charges on Cement, Fertilizers and Salt at South At- 
lantic and Gulf Ports. 93 I. C. C. 640, 645 (1924). 

1. Iron Ore Rate case. 41 I. C. C. 181, 203 (1926); Manufacturers 
Railway Co. vs. St. Louis, I. M. & 8. Ry. Co. 21 I. C. C. 304, 316, 317 
(1911). 
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called, to provide a proper basis for joint rates, to de- 
termine proper industrial allowances and to permit a 
terminal or port terminal to benefit from its natural 
advantage in its development.’ Not only these decisions 
but also those clauses of the Transportation Act of 1920 
which emphasized the necessity of a fair return, compen- 
satory rates and port development,’ seem to have been 
overlooked in the very recent case. The Commission 
decided in that case that these practices at the ports 
did not show that a burden in the form of higher 
rates was placed upon other traffic of certain shippers of 
certain terminals. For this reason the Commission did 
not feel there was a real need for requiring the separation 
of terminal and line haul charges. This conclusion seems 
to be questionable as is indicated by the dissenting 
opinion of no less than five members of the Commission. 
Commissioner Eastman pointed out that ‘‘it becomes 
difficult, if not impossible, to determine what actual 
compensation, if any, is being received for the special 
services and hence equally difficult to determine whether 
it involves a burden upon other traffic.’ * The majority 
of the Commission appeared to ignore the necessity of 
the separation of charges which had been previously 
recognized in Interstate Commerce Commission’s de- 
cision. Altho this burden cannot be accurately meas- 
ured without such separation, it seems reasonable to 
suppose that the absorption of the charges on certain 
shipments either imposes the burden in the form of 
higher freight rates on other shipments of the commodi- 
ties concerned on which the charges are not absorbed or 

2. Maritime Association, Boston Chamber of Commerce vs. A. A. 
R.R.Co. 126 I. C. C. 213 (1927). 

3. Charges for Wharfage Handling and Other Accessorial Services at 


Atlantic and Gulf Ports. 157 I. C. C. 663, 689 (1929). 
4. Ibid. 692, 693. 
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upon traffic in general.’ Commissioner MacManamy in 
his dissenting opinion in which two other Commissioners 
concurred, stated that “‘the report itself shows in detail 
the actual cost per ton of accessorial or port services for 
the principal ports involved and the weighted average 
cost per ton at each port.”’ He went on to state that - 
where the cost of the accessorial charge exceeds the total 
revenue received there is clearly the imposition of a 
burden on other traffic.* However, the majority of the 
Commission contended in this case, that the railroads 
were entitled to perform these services, and were not 
obliged to adjust a rate of charges that would be profit- 
able to the competing public and private terminals.’ 
There may have been insufficient data that were com- 

parable in the record of the above case to justify an order 
of the Commission which would violently disrupt the 
rate structure in general and the port differentials in 
particular. The limits of this paper will not permit a 
discussion of the problem of the revision of port differen- 
tials. To bring about a violent readjustment of differ- 
entials would obviously involve great hazards. Adjust- 
ments in our rate structure are, however, constantly 
being made. Even tho the differences in terminal costs 
and charges were to be partly or completely nullified by 
adjustment of the line haul rates, it appears that the 
Commission should exercise its power to order such a 
separation of charges. Such a separation of charges is 
essential not only as a sound basis of rate making and of 
determining just what traffic is bearing the burden in 
rates, but also as a basis of terminal improvement. Un- 
less inefficient facilities and methods of operation are 
allocated and penalized how can we expect a new order 
of things in railroad freight terminal operation? 


5. Ibid. 693. 6. 157 I. C. C. 663, 698 (1929). 
7. Ibid. 
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When one considers that the absorption practices 
thus protected permit discriminating treatment to ship- 
pers, that they prevent each terminal from benefiting by 
the advantages it possesses, that they permit services to 
be performed free or at a mere fraction of actual cost, 
that they prevent the exact ascertainment of these costs 
as a basis for rate regulation and terminal improvement, 
and lastly, that they encourage and necessitate uneco- 
nomic detouring by car float or lighterage, one is in- 
clined to agree with Commissioner Eastman that the 
Commission’s recent decision regarding them represents 
a narrow view of the public welfare.*® 

The Interstate Commerce Commission has excused 
itself in its regulation of terminal charges by stating that 
“While it is true that Congress has expressed a policy 
looking to the development of public terminals at port 
cities, it has not delegated to us the power to enforce 
that policy.” ® Altho regulation of demurrage, switch 
connection and the general obligation to perform ter- 
minal service have been well taken care of, it must be 
concluded that the regulation of both terminal charges 
and joint use of terminal facilities, the major aspects of 
terminal regulation, has not been effective in bringing 
about the improvement of railroad freight terminal 
operation in this country. Legislation intended to aid in 
these respects has proved to be futile. 

The declaration favoring railroad terminal unifica- 
tion, which the Interstate Commerce Commission very 
recently made in connection with its report on the con- 
solidation of the railroads, has attracted wide attention.'! 
This declaration of sentiment is not, however, an order 
which will assure steps toward fulfillment. It does, 


8. Ibid., 663, 698. 
9. Wharfage Charges at South Atlantic and Gulf Ports. 93 I. C. C. 
609 (1924). 
1. Consolidation of Railroads. 159 I. C. C. 522-523 (Dec. 1929). 
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nevertheless, indicate two things; first, that the Com- 
mission has wisely accepted the contentions of Professor 
Ripley and others that the terminal problem is central 
in any defensible form of railroad consolidation; and 
second, that the Commission recognizes the seriousness 
of the evils which constitute the terminal problem. It 
raises the question of whether terminal unification un- 
der consolidation affords a better and easier solution of 
the terminal problem than would joint use of terminals 
and a proper adjustment of terminal charges. It may be 
a better method. But can and will the Interstate Com- 
merce Commission attempt definite action along this 
line unless compulsory consolidation is resorted to? 
And compulsory consolidation cannot be expected in 
the immediate future. Since improvement of terminal 
conditions through the adjustment and separation of 
terminal charges and the compulsory joint use of ter- 
minal facilities would not jeopardize but would, on the 
other hand, facilitate future unification of terminals — 
the failure to use them cannot be justified on the ground 
that compulsory consolidation with terminal unification 
is anticipated. If it is lack of specific authority on the 
part of the Commission that prevents real progress, we 
should provide it in early legislation. If sufficient facts or 
data are lacking, they should be obtained. Such power 
and data should enable the Interstate Commerce Com- 
mission to carry out a courageous, definite and progres- 
sive policy in the regulation of railroad freight terminals. 

We have come to realize that public interest can best 
be served by greater coéperation and unification in rail- 
road terminal operation. The purpose of the earlier 
regulation ‘‘was not to thwart competition in any way 
but to check monopoly.” ? The chief objective was to 


2. Hammond, M. B., Railroad Rate Theories of the Interstate Com- 
merce Commission (1911), p. 108. 
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protect the public from unjust rates, and competition 
was regarded as essential to this end. But now, with 
effective control over rates established, there is a new 
attitude toward competition, especially when it results 
in great economic wastes. The Transportation Act of 
1920 actually encourages pooling, combination, joint 
use of terminals and consolidation because of the grow- 
ing conviction that the elimination of competition to 
this extent is in public interest. The whole trend is in 
the direction of economy, efficiency and adequacy, not 
only in the internal operations of the railroads, but also 
in the integration and coérdination of the transportation 
facilities. Only by securing economy and efficiency can 
we keep transportation rates at a minimum, and assure 
for our nation a thriving commerce at home and abroad. 
A regulatory policy that would effect greater flexibility 
and coéperation in terminal operation would meet with 
public favor in so far as economy and efficiency could 
thereby be realized. 
M. L. Farr 
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I 


Tue split inventory was the most important of the 
various new methods of valuing public utilities devel- 
oped by commissions during the war. In this method, 
all property of a utility, other than land, in existence on 
a given date (known as the splitting date) was valued at 
the cost of reproduction on that date, while all property 
constructed after that date was valued at actual invest- 
ment prudently made. Land was valued at the market 
price of adjoining lands. A special form of the split in- 
ventory, the classified split inventory, had long been 
used. Under this, utility property was divided into 
three classes: land, physical property, and intangible 
property, the three classes being valued on different 
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bases. On land, the full market value was commonly 
allowed; physical property was valued at more than 
investment but at less than reproduction cost; and in- 
tangible property was valued at actual cost.! The 
characteristic of the war method was that all property 
except land was valued on one basis before the splitting 
date, on another after that date. 

To fix the date was a difficult problem. Commissions 
sought a date that might be regarded as representative 
of normal times and normal prices. The date chosen by 
a commission reflected its attitude toward the adjust- 
ment of value called for by the higher price level. If a 
commission believed that no part of the increase in 
prices should be allowed to the utility, the date of the 
split would be set in the period before the United States 
entered the war, between 1913 and 1916. When it be- 
came evident that the higher price level might endure, 
commissions moved the date into the early period of 
high prices, between 1917 and 1920. This late splitting 
date was frequently justified on the ground that courts 
had held that utilities were entitled to the increase in 
the cost of reproducing their property;* and also, on 
the ground that prior to the war there had been already 
an upward trend of prices, and that utilities were en- 
titled to this normal as distinguished from the later 
abnormal increase in prices. 

It frequently happened that an earlier valuation 
made during a period of lower prices was already avail- 
able. If the earlier valuation was satisfactory, commis- 
sions considered it evidence of fair value at the time it 
was made, and found present value by adding the in- 
vestment in extensions since then. The date of the first 

1. For a criticism of the classified split inventory, see the report of 
the special master in the New York gas cases, P. U. R. 1925 B, 773, 799. 


2. Willcox v. Consolidated Gas Company, 212 U.S. 19, 52. Minne- 
sota Rate cases (Simpson v. Shepard), 230 U. 8. 352, 454. 
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valuation became the splitting date for a particular 
kind of split inventory — built-up value. Even com- 
missions that did not use the ordinary split inventory 
often built-up an earlier valuation that was three or 
four years old. And when courts no longer held the 
ordinary split inventory a constitutional method of 
valuation, they still permitted the use of recent built- 
up values.* 

The split inventory was a natural result of the out- 
standing peculiarity of legislation on public utilities in 
the United States. By the Fifth Amendment to the 
Constitution, the federal government may not take 
property without due process of law, nor may it take 
private property for public use without just compensa- 
tion. By the Fourteenth Amendment, no state may 
deprive a person of property without due process of law. 
In a long series of decisions the Supreme Court has held, 
that these limitations apply to the regulation of utility 
rates;‘ and, beginning definitely with Smyth v. Ames 
in 1898, that the basis of all rate-making must be the 
fair value of the utility property used and useful in the 
public service. In the years following Smyth v. Ames, 
a definite valuation procedure was developed which was 
held to be essential to compliance with the due process 
clause. The fair value of the property was to be de- 
termined by taking an inventory of the property, ap- 
plying to this inventory a fair unit price, and deducting 
from this valuation an estimate of observable deprecia- 
tion. 

In the early part of the war, commissions continued 


3. See p. 509, below. 
4. Reagan v. Farmers’ Loan and Trust Company, 154 U. S. 362; St. 
Louis and San Francisco Railway Company ». Gill, 156 U. S. 649; Cov- 
ington and Lexington Turnpike Road Company »v. Sandford, 164 U. 8S. 
578. 
5. 169 U. S. 466, 546. 
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to follow this procedure. But with the rapid rise of the 
price level and the consequent need for frequent re- 
adjustments in rate schedules, commissions could not 
proceed on this comparatively complex plan. They 
lacked the time, money and technical facilities for a 
general revision of utility valuations. It was an admin- 
istrative and financial impossibility to fix new valua- 
tions in accordance with the usual plan. Consequently, 
commissions reinterpreted and courts relaxed the rigid 
requirements of pre-war valuation procedure. 

During the war, further, the primary purpose of com- 
missions was the maintenance of service for the benefit 
of the public. This was to be attained in two ways: 
first, by avoiding the delays and expense of valuation 
proceedings; and second, by maintaining valuations at 
figures as low as consistent with the constitutional 
guarantees on utility property. Under emergency laws 
passed by most states, commissions fixed new rate 
schedules without following the valuation procedure 
that had formerly been considered essential. At various 
times the Commissions of Missouri, New Hampshire, 
Indiana, Georgia, Nebraska, New York, Idaho, Colo- 
rado and Utah announced that they intended to avoid 
valuation proceedings during the war. The reason 
given by the Missouri Commission is typical. 

The Commission is not unmindful of the fact with labor and fuel 
prices ascending skyward by leaps and bounds, that during the 
interim of time that the expert doctors are making a diagnosis of 
the case by a long, laborious inventory and appraisal of the public 
serving utilities of our state, the patient would very likely succumb, 
and the resultant thereof be that the public would be without 
service.® 
At one time or another, nearly every commission in the 
country said that it would not allow inflated war prices 
in valuations. The argument against fixing valuations 


9. Re City Light and Traction Company, P. U. R. 1918 F, 938. 
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on the basis of current prices was that these prices were 
temporary, and to allow them would be to permit a 
utility to profit by a public calamity.’ 

Every war-time plan for fixing rates and valuations 
was predicated on these two objects, to avoid the com- 
plex valuation procedure, and to maintain low valua- 
tions. When a utility had made no additions to its 
pre-war plant, many commissions took the view that no 
injustice was done to the utility if the old valuation was 
retained, but higher rates were fixed to provide for the 
increased operating expenses. Some commissions pre- 
ferred to allow a higher valuation, while avoiding the 
usual valuation procedure. This was done by applying 
to the pre-war valuation a corrective index. Various 
indices of current prices were used, most frequently the 
index of commodity prices, which was considerably 
lower than utilities construction indices. Whatever cor- 
rective index was used, it was customary to allow only 
half or a third of the indicated increase.* 

Some commissions did indeed try to apply the pre- 
war procedure as prescribed by the courts. In fact, how- 
ever, only the form of that procedure was observed. 
Commissions were not prepared to go the whole way and 
apply current unit prices. A system of averages and 
trends was used to reach low unit prices and to keep valu- 
ations as near the pre-war level as possible. Three-, five- 
and even ten-year averages were used, on the theory 
that these averages represented normal prices. In this 
manner, by attempting to find normal prices in an ab- 
normal period, commissions maintained the fiction of 
fixing utility valuations on the basis of reproduction 
cost. In the early post-war period, future price trends 


7. See the opinion of Mr. C. E. Hughes, referee for the New York 
Supreme Court, in the Brooklyn Borough Gas case, p. 501, below. 
8. See the Galveston case, p. 23, below. 
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were used in fixing unit prices. The high unit cost of 
reproduction at the time of valuation was modified by 
an anticipated lower unit cost of reproduction. Com- 
missions and courts made frequent reference to the 
new plateau of prices that was anticipated.’ 

These methods of valuation were useful only where 
little or no war-time construction had been undertaken. 
It was obviously possible to maintain a pre-war valua- 
tion corrected by an index only if the utility property 
was nearly the same as at the time of the basic valuation. 
Where construction was largely or considerably at in- 
flated war prices, averages and trends were inapplicable. 
It was not to be expected that a utility that had in- 
vested large sums at high war-time prices by order of 
a commission or with the approval of a commission, 
should accept a valuation based on a unit price deter- 
mined by averages for past years or by a hypothetical 
future plateau of prices lower than the price at which 
the investment was in fact made. Nor is it likely the 
courts would have sustained a valuation that made the 
rate-making value of utility property lower than in- 
vestment at the very moment the investment was made. 
The chief merit of the split inventory, that which rec- 
ommended it to some forty state commissions and the 
Interstate Commerce Commission, was that it differ- 
entiated property constructed at war prices from 
property constructed at pre-war prices. It neither con- 
fiscated recently constructed property, nor permitted 
utilities to increase the value of their earlier construc- 
tion on the basis of inflated war prices. 


9. See the opinion of Mr. Justice Brandeis in the Galveston case, 
p. 514, below. 
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II 


The split inventory in the special form of built-up 
value was used even before the rise in prices incident to 
the war. The Indiana Commission in the Richmond 
Light case, decided February 16, 1916, used an earlier 
valuation and increased it by the additional invest- 
ment.! The New York Commission in the Newtown 
Gas case, decided May 25, 1916, increased its valuation 
as of June 30, 1914, by the additional investment made 
since the earlier valuation.2 The Ohio Commission in 
the Chillicothe case, decided June 17, 1916, used a basic 
valuation previously made as of January 31, 1913, and 
added to this the increase in investment to May 26, 
1915.8 

The wider use of the split inventory to minimize the 
effect of high prices began with the Oregon Commission 
in the Portland Railway case, decided May 31, 1916. 
The commission said that it used normal average prices, 
rather than abnormally high or low prices, to deter- 
mine reproduction cost as of January 1, 1913. Property 
added between January 1, 1913 and June 30, 1915, was 
valued at ‘‘actual construction costs as deduced from 
vouchers.” 4 

The Missouri Commission was one of the first to use 
the split inventory as the basis for a war-time valuation 
policy. In the Kansas City Electric case, decided March 
17, 1917, the commission used a split inventory as of 
December 1, 1914. ‘‘Some of the unit prices used by the 
engineers are averages of prices for five years prior to the 
date of their estimate.” > In the Capital City Water 
case, decided January 29, 1918, the same commission 
valued the property by taking the purchase price of 
R. 1916 F, 1107. 2. P. U. R. 1916 D, 846. 


. 1916 D, 937. 4. P. U. R. 1916 D, 1019. 
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5. P. U. R. 1917 C, 728. 
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1912 and adding to this the increase in investment to 
January 1, 1918. The commission’s engineers said that 
“only average costs had been used, and that abnormal 
costs brought about by war conditions had been dis- 
carded.” * In the Kansas City Railway case, decided 
June 22, 1918, the commission avoided fixing a definite 
valuation, but for the purpose of passing upon an appli- 
cation for a higher fare, it used a previous valuation as 
of May 31, 1913, with additions, as satisfactory evidence 
of present fair value.’ 

As early as 1917 the Wisconsin Commission began the 
struggle which it so long continued to make the split 
inventory its uniform and permanent valuation policy. 
In the Racine Water case, decided April 11, 1917, the 
commission valued the utility for municipal purchase 
on a January 1, 1914 basis, then adding the investment 
to March 1, 1917. Altho the price of mains in 1917 was 
double the 1914 price, the commission used a five-year 
average of prices of materials and labor to 1914 in fixing 
the unit price for the split inventory valuation.* In the 
Milwaukee Railway and Light case, decided June 1, 
1918, the commission used a January 1, 1914 split in- 
ventory valuation, with a ten-year average of prices for 
materials and labor in fixing the unit price on the split- 
ting date.® In the Green Bay Water case, decided June 
28, 1918, the commission, in stating how the valuation 
was determined, said: “‘By taking the appraisal as of 
January 1, 1916 and adding thereto the additions to 
date, and considering all proper elements of value, a 
fair value . . . is indicated.” ! 

It was not until the Brooklyn Borough Gas case was 
decided in New York, July 24, 1918, that the split in- 


6. P. U. R. 1918 D, 569. 7. P.U. R. 1918 E, 190. 
8. P. U. R. 1917 D, 277. 9. P. U. R. 1918 E, 13. 
1. P. U. R. 1918 F, 65. 
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ventory came into general use. This was the first valu- 
ation of the kind passed upon by a court, and it had the 
added prestige of the approval of former Justice Charles 
E. Hughes. The first step in the litigation came when 
the Public Service Commission of the First New York 
District prepared to enforce certain gas rates prescribed 
by law. The Brooklyn Borough Gas Company applied 
to the New York Supreme Court for an order restraining 
the commission from applying the new rates, which the 
company alleged were confiscatory. The court ap- 
pointed Mr. Hughes, then recently retired from the 
United States Supreme Court, referee to take evidence 
and report on the merits of the case. In his report Mr. 
Hughes upheld the valuation of the Public Service Com- 
mission which had been reached by taking a valuation 
as of January 1, 1914, and adding to this the actual cost 
of new construction up to the time of the inquiry. He 
said: 


While it is important to consider the cost of reproduction in de- 
termining the fair value of a plant for rate-making purposes, it can- 
not be said that there is a constitutional right to have the rates of a 
public service corporation based upon the estimated cost of the 
reproduction of its property at a particular time regardless of cir- 
cumstances. To base rates upon a plant valuation simply represent- 
ing a hypothetical cost of reproduction at a time of abnormally high 
prices due to exceptional conditions would be manifestly unfair to 
the public, and likewise to base rates upon an estimated cost of 
reproduction far lower than the actual bona fide and prudent invest- 
ment because of abnormally low prices would be unfair to the com- 
pany. This question of taking the hypothetical reproduction cost 
under abnormal conditions as a rate base should, of course, not be 
confused with the necessity of recognizing actual costs of operation 
even though abnormal. A public service corporation is entitled to 
be reasonably compensated for its service, and the actual cost of its 
operations must always be taken into consideration in determining 
whether or not it receives a fair compensation above that cost. But 
it is a different thing, after cost has been defrayed, and the question 
is as to the compensation to be allowed in excess of cost, to take as 
the basis for a compensatory return an asserted plant value, far 
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above the actual investment, which is reached merely by expert 
estimates of a cost of reproduction under abnormal conditions. This 
would result in allowing a public service corporation to take ad- 
vantage of a public calamity by increasing its rates above what 
would be a liberal return not only on actual investment, but upon 
a normal reproduction cost, in the view that unless it could make an 
essentially exorbitant demand upon the public it would be deprived 
of its property without due process of law. The enforcement of the 
constitutional guaranty does not require the application of any 
artificial formula. .. . 

When the value of a plant has been properly determined by the 
regulating authority, and suitable allowance is made for the in- 
vestment in subsequent additions, it is maniféstly proper to calculate 
the fair return upon this basis, at least for a reasonable period. In 
the present case, the interval has been one of unusual circumstances 
incident to war and of especially high costs, and there is no reason 
why there should be substituted for the official appraisal a hypo- 
thetical estimate of reproduction cost under abnormal conditions 
reaching an amount vastly in excess of the actual investment. I 
conclude that the Commission’s appraisal, plus an allowance for 
investment in subsequent additions as shown by the plaintiff’s 
books, affords in this case a proper basis for calculating the fair re- 
turn to which the plaintiff is entitled; and if the rates complained 
of permit a fair return on that basis, the plaintiff would have no 
ground for contending that it was deprived of its property without 
due process of law.? 


Mr. Hughes’s report was widely quoted in later split 
inventory valuations, and the great resort to the method 
was in large part due to the great weight which courts 
and commissions attached to Mr. Hughes’s views. Many 
jurisdictions adopted it, and maintained it so long as 
the courts sanctioned it, finally returning to the pre-war 
methods of valuation when the turn came by which 
the courts gave dominant weight to the very different 
plan based on present cost of reproduction. 

Typical of the course of events was that in the Dis- 
trict of Columbia. By an Act of Congress of March 3, 
1913, it was provided that ‘‘the Commission shall value 
the property of every public utility within the District 


2. P. U. R. 1918 F, 347-348, 349. It is interesting to note that the 
company sought the use of a five-year average. 
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of Columbia actually used and useful for the conveni- 
ence of the public at the fair value thereof at the time 
of the said valuation.” * In accordance with this Act, 
the Commission of the District undertook a series of 
valuations of the utilities under its jurisdiction, as of 
July 1, 1914. It was the contention of the commission 
that Congress intended these valuations to be final, and 
no changes were to be made except when additional con- 
struction was undertaken, which was to be valued at 
actual investment. In valuing the Potomac Electric 
Power Company, the commission, by a decision of May 
2, 1917, added to this fair value as of July 1, 1914, the 
net addition to the company’s investment to January 1, 
1917. Comparing its valuation with that claimed by 
the utility, the commission said: 

The [Commission’s] report is as of July 1, 1914, with property 
used and useful as of that date, and with reproduction costs thereof 
as considered fair and normal as of that date. The Company’s 
report is as of July 1, 1916, with all property as of that date at re- 
production costs thereof, based not only on the abnormal conditions 
then obtaining, but on a most hypothetical, indefinite and intangible 
relation thereto.‘ 

In three succeeding cases the District of Columbia 
Commission maintained the position it took in the Po- 
tomac Power case. In the Washington Railway and 
Electric case, decided May 29, 1919, the commission 
used the July 1, 1914 valuation, and added to this the 
net additional capital expenditures to April 30, 1919.° 
In the Capital Traction case, decided September 4, 
1919, the commission refused to increase its basic valua- 
tion, but with regard to construction after the splitting 
date, the commission said: 


3. 37 Statutes at Large 974, ch. 150. The Interstate Commerce 
Commission had a similar problem under the Valuation Act of 1913. 
For a discussion of the Interstate Commerce Commission and the split 
inventory, see p. 510, below. 


4. P.U. R. 1917 D, 639. 5. P. U. R. 1919 D, 674. 
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Whatever war prices the company has been compelled to pay 
since July 1, 1914, are allowed. They represent investment honestly 
and prudently made. The property represented by them should 
therefore not be considered as to what would have been its cost as 
of July 1, 1914, but must be considered in the final finding of fair 
value at what it actually did cost.® 


In the Chesapeake and Potomac Telephone case, de- 
cided May 26, 1920, the commission used its valuation 
as of December 31, 1916 as a basis and increased this by 
expenditures for construction since that date.’ 

The commission’s valuation in the Potomac Power 
case was appealed, but the Supreme Court of the Dis- 
trict of Columbia, March 2, 1920, upheld the split in- 
ventory method of valuation. Of the splitting date, the 
court said: 


The date adopted by the Commission [July 1, 1914] in this case 
was as near a normal date as it was perhaps possible to get; the 
unit costs applied to the inventory were determined after a con- 
sideration of the trend of prices given by the witnesses, and the 
Commission added 5 per cent to the entire reproduction cost of the 
physical property as found by its engineers.® 


The court attached great weight to the views of former 
Justice Hughes in the Brooklyn Borough case. Regard- 
ing present reproduction cost the court added: 


The Commission would have committed a grave error, unjust to 
the public, and destructive of the value of the reproduction cost as 
an element in a valuation case of this character, to have attempted 
to find normal prices based upon either current prices as of July 1, 
1916, or upon normal prices then or thereafter as claimed by the 
Power Company.? 


On appeal to the District of Columbia Court of Ap- 
peals, November 7, 1921, the action of the commission 


6. P. U. R. 1919 F, 901. 

7. P. U. R. 1920 D, 619. 

8. The addition of a small percentage, 5 to 15 per cent, to a split in- 
ventory valuation was common. Cf. p. 508, below. 

9. P. U. R. 1920 C, 326, 342-343. 
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was reversed. The court held that a 1914 split inventory 
valuation was not in accord with the Act of March 3, 
1913, and was confiscatory. Justice Robb, for the court, 
said: 

Much reliance was placed by the trial court upon the language 
of former Justice Hughes, as referee, in the case of Brooklyn Borough 
Gas Company v. Public Service Commission; but we find nothing 
in the report as we read it, justifying the action of the Commission 


here in entirely ignoring the evidence as to value at the time the 
finding actually was made. 


Chief Justice Smyth dissented, relying upon the Brook- 
lyn Borough Gas case as authority. He said: 


I do not think any part of the increase should be included, be- 
cause, in my judgment, it has no tendency to indicate the fair value 
of the property. The increase is not due to any investment by the 
company, but results solely from the World War whieh had de- 
moralized market conditions and rendered property values un- 
reliable.? 


Despite this reversal, the District of Columbia Com- 
mission continued to use the split inventory. In a re- 
hearing on the Putomac Power case, decided April 4, 
1923, the commission fixed the present value by adding 
new investment to its earlier valuation.? It is worth 
noting that, prices having declined, the Federation of 
Citizens’ Associations opposed the use of investment for 
valuing construction after the split inventory date. As 
time went on, and other courts and commissions gave 
greater emphasis to present reproduction cost, the Dis- 
trict of Columbia Commission abandoned the use of the 
split inventory. 

The changing attitude of the courts toward the split 
inventory was responsible for the rapidity with which 
it disappeared. In New York, New Jersey, Missouri 
and other states, commissions confined the split inven- 


1. P. U. R. 1922 B, 684, 686. 2. P. U. R. 1923 D, 579. 
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tory to built-up valuations of recent date. The attitude 
of the New Jersey Supreme Court in the Elizabethtown 
Gaslight case, decided August 7, 1920, is typical. In a 
widely quoted decision, the court said: 


To what extent the increase in prices may be due to an inflation 
of the currency or to any particular cause we do not know. What 
we do know is that the dollar of 1919 and the dollar of 1920 is worth 
less than the dollar of 1916, and still less compared with the average 
year from 1911 to 1916.3 


When the New Jersey Commission, in a decision of 
December 31, 1924, used a 1916 valuation as the basis 
for a built-up value in the New York Telephone case, 
it was careful to say, ‘This is not the ordinarily so- 
called ‘split inventory’ or ‘built-up method.’”* The 
split inventory in the form of built-up value, with recent 
basic valuations, continued long after the usual split 
inventory with a pre-war or war-time splitting date had 
been given up. 

The Wisconsin Commission, which had been among 
the first to use the split inventory, was the last to aban- 
don it. For a long time this commission attempted to 
make the split inventory the basis for a uniform and 
permanent valuation policy. In the Wisconsin Trac- 
tion case, decided December 30, 1918, the commission 
determined a built-up value based on an original re- 
production cost appraisal as of June 30, 1912.5 In the 
Wisconsin-Minnesota Light and Power case, decided 
May 1, 1920, the commission accepted the valuation 
of its engineering staff, based upon normal pre-war 
prices for pre-war construction and on actual or esti- 
mated investment for subsequent construction.® In the 
Tomahawk case, decided October 24, 1921, the commis- 


3. 111 Atl. 729. 


a. 2%, 1925 C, 767, 782. 
5. P. U. R. 1919 B, 228. 6. P. 
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sion clearly stated that it had adopted the split inven- 
tory as a permanent valuation policy. The commission 
said: 


In pricing the various items of property, our engineers used the 
so-called split inventory basis. This method of determining property 
value consists in applying pre-war normal prices to property installed 
before the war, and investment cost on all property installed since. 
This method is in accordance with the established policy of the 
Commission and is used in preference to the present cost of reproduc- 
tion basis as being fairer in the long run to both the company and 
the consumers. It is also more permanent and is not affected by 
possible abnormal prices at the time of the appraisal.’ 


In this policy the Wisconsin Commission was sup- 
ported by the State Supreme Court. On December 15, 
1922, the commission valued the Waukesha Gas and 
Electric Company on a June 30, 1912 split inventory 
basis.* On appeal to the State Supreme Court, July 14, 
1923, the valuation was upheld. Judge Rosenberry, 
speaking for the court, said: 


It should be noted that it is the property which the constitutional 
guarantee protects and not a particular theory of valuation. Before 
the jurisdiction of the court can be successfully invoked, it must 
appear that the property of the plaintiff is being taken, not that it 
is deprived of the benefit of market fluctuations in the value of 
materials and labor. 

If the present cost of reproduction new is to be accorded any con- 
siderable weight when the price level rises, it must be accorded the 
same weight when the price level falls. Utilities in Wisconsin, how- 
ever, are not permitted, except within very narrow limits, to con- 
sider price levels. It would seem to be a rank injustice to compel a 
utility to make an investment and then, after the investment is 
made, hold that altho the public compelled the utility to make the 
investment when prices were high, prices having fallen, the utility 
is entitled to earn a return only upon the present cost of the labor 
and material. Utilities must grow and expand with the needs of the 
public. They have very little, if any, option in regard to the matter.°® 


7. P. U. R. 1922 A, 259. 
8. P. U. R. 1923 C, 339. 
9. 181 Wisc. 281. Cf. the views of a utility manager, p. 520, below. 
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Again, in the Wisconsin-Minnesota Light and Power 
case, decided February 12, 1924, Judge Rosenberry, 
upholding the split inventory as a constitutional method 
of valuation, said: 

It is hardly necessary for us to say that we recognize that the 
question involved arises under the 14th Amendment to the Con- 
stitution of the United States, that the law is as established by the 
decisions of the Federal Courts, and that we shall apply it as laid 
down. Nor do we think anything said in the Waukesha case fairly 
interpreted indicates anything else.* 

The meaning was clear: when the federal courts will 
have disapproved of the split inventory the Wisconsin 
Supreme Court will no longer sustain such valuations. 

This change of front came very soon. On June 9, 
1925, the Federal District Court for Wisconsin ruled 
that the split inventory as used in another case, the 
Ashland Water case, was unconstitutional. A ten-year 
average of unit prices had been applied to an inventory 
of 1915, and then increased 15 per cent. Property con- 
structed after the split inventory date was valued at 
actual cost. The court held that insufficient considera- 
tion was given to reproduction cost.? The effect of the 
decision on the State Supreme Court was immediate. 
On an appeal of a rehearing of the Waukesha case, de- 
cided January 11, 1927, the Wisconsin Supreme Court 
reversed itself, and disapproved a 1912 split inventory 
valuation. Chief Justice Vinje, speaking for the court, 
said: 

The valuation of the Commission does not substantially reflect 
the increase in the value of any of plaintiff’s property except land. 
Original cost, reaching back over a period of more than ten years, 
plus cost of additions since made, is the main basis used for valuing 


plaintiff’s tangible property except land. This is not in accordance 
with the federal rule.* 


1. 183 Wisc. 96. 2. P. U. R. 1926 B, 293. 
3. P. U. R. 1927 B, 547. 
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This was the end of the split inventory in Wisconsin. 
In the Marinette Water case, decided September 26, 
1925, soon after the Ashland decision, the commission 
took the split inventory valuation into consideration 
only as evidence of historical cost. At the same time 
reproduction cost at present prices was introduced as 
evidence of present value. The final rate-making value 
was in excess of the split inventory valuation.‘ In the 
Cudahy case, decided December 21, 1926, the commis- 
sion accepted the split inventory valuation only as an 
approximation of actual cost. Here also the rate- 
making value was fixed at a sum higher than the split 
inventory valuation.’ Finally, in the Wisconsin Tele- 
phone case, decided November 5, 1927, the Wisconsin 
Commission admitted that value must be “substan- 
tially based on present day prices.’’ ® 

One of the more obvious results of the war-time use 
of the split inventory has been the increased use of 
built-up value, even in jurisdictions where the split in- 
ventory was given up soon after the war.’ It is now 
generally recognized by commissions and courts that 
where a basic valuation is recent, that is, from three to 
five years old, and no great changes in the price level 
have taken place, the present value may be determined 
by adding the actual investment in subsequent con- 
struction to the basic valuation. All split inventory 
valuations since the Ashland decision have been built- 
up valuations. The usual split inventory, that is, the 
valuation of a pre-war inventory at normal pre-war 
reproduction prices, is now used as evidence of histori- 


4. P.U. R. 1926 B, 362. 

5. P. U. R. 1928 A, 79. 

6. P. U. R. 1928 B, 434. 

7. Cf. p. 495, above. The New York Commission, for instance, never 
used the split inventory other than in the form of built-up value. 
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cal cost. The Commissions of Wisconsin, Missouri and 
other states have made extensive use of the split in- 
ventory for this purpose. 


Ill 


The Interstate Commerce Commission, in carrying 
out the provisions of the Valuation Act of 1913 and the 
Transportation Act of 1920, applied the split inven- 
tory method of valuation. Under the Valuation Act of 
1913 the Commission was required to find value on 
several bases; and the fixing of a single sum value was 
left in doubt. In the valuation report on the Texas and 
Midland, decided July 31, 1918, the Commission said: 

The valuation amendment, Section 19a of the Act to Regulate 
Commerce, authorizes the Commission to find a single sum as the 
value of the common carrier property for purposes under the Act to 
Regulate Commerce; and the Commission will ultimately make such 
finding as to the property of each carrier, supplementing tentative 
valuations already made in which a single sum is not stated by such 
findings.® 
This final single sum value, which the Commission 
stated it would ultimately make, was to be the valua- 
tion for rate-making purposes. The method of finding 
the value is described by the Commission in the Texas 
and Midland report, as follows: 

The inventories are taken as of June 30. A few are taken as of 
1914, and there will be a few as of 1919, but most are for 1915 to 
1918, inclusive. When these inventories are completed and when 
the returns to Order No. 3, which calls for additions and betterments, 
have been made, it will be possible to show what items have been 
added since the present inflation in prices began and the amounts 
actually expended.® 
As the Commission’s policy was finally developed, the 
inventories as of June 30, 1914 to 1919 were valued at 
the average unit prices for five and ten years before 


8. Interstate Commerce Commission Reports, lxxv, 1. 
9. Ibid., p. 140. 
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1914.1 The additions and betterments called for in 
Order No. 3, that is, construction since the split inven- 
tory date, were valued at actual cost. Land was given 
its market value as measured by adjoining lands. 

The Transportation Act of 1920 made it essential for 
the Commission to determine a final single sum value 
of the properties it had valued tentatively. A single 
sum value was indispensable for computing recapturable 
income. The tentative valuations set under the Valua- 
tion Act of 1913 were probably intended to show orig- 
inal cost to date. By 1922 the Commission took the 
view that the split inventory valuation was, on the 
whole, the best measure of a final single sum value. In 
the valuation proceedings of the Evansville and Indiana, 
decided July 11, 1922, the valuation as of June 30, 1915 
with actual cost of additions was made final.? In the 
valuation proceedings of the San Pedro, Los Angeles and 
Salt Lake, decided June 7, 1923, the tentative appraisal 
as of June 30, 1914 was made final, and to this was added 
the actual cost of additions.* In the valuation of the 
Atlanta, Birmingham and Atlantic, decided July 20, 
1923 on the basis of the appraisal as of June 30, 1914; 4 
in the Florida East Coast, decided January 15, 1924 on 
the basis of the appraisal as of June 30, 1916;° in the 
Kansas City Southern, decided March 4, 1924 on the 
basis of the appraisal as of June 30, 1914,°— in all 
these the Commission found that the basic valuations, 
with the addition of costs of construction since the 
dates as of which the appraisals were made, were the 
final single sum values, and that ‘‘the final single sum 


. Appendix 3 of Texas and Midland Report, vol. Ixxv. 
. Interstate Commerce Commission Reports, Ixxv, 443. 
Ibid., p. 463. 

. Ibid., p. 645. 

. Interstate Commerce Commission Reports, Ixxxiv, 25. 
. Ibid., p. 113. 
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value ... was... the value for rate-making pur- 
poses.” 


These are typical of the split inventory valuations of 
the Interstate Commerce Commission. All follow the 
same plan, namely, the valuation of the inventory as of 
June 30, 1914, or a later splitting date, at unit prices 
based on five- and ten-year averages to 1914; the valu- 
ation of property constructed after the splitting date at 
actual cost; and the valuation of land at its present 
market value as measured by adjoining lands. On this 
basis the Commission valued the St. Louis and O’Fallon 
Railroad, decided February 15, 1927. The Commission 
was aware that its valuation was open to question on 
constitutional grounds. For this reason it devoted 
fifteen of the forty-four pages of its report to a considera- 
tion of the theoretical and practical difficulties in the 
application of reproduction cost to the valuation of 
railroads, particularly the O’Fallon.’ The Commis- 
sion’s valuation was sustained in the Federal District 
Court,® but reversed on appeal to the United States 
Supreme Court.° 

The Interstate Commerce Commission is now in the 
position of the Wisconsin Railroad Commission after 
the Ashland decision. Its valuation policy of ten years 
must be revised. Like the Wisconsin Commission, the 
Interstate Commerce Commission, hereafter, will pre- 
sumably use its split inventory valuations merely for 
the purpose of ascertaining the original cost called for 
in the Valuation Act of 1913. 

Altho the similarity in the split inventory valuations 
of the Interstate Commerce Commission and state com- 
missions is striking, it is very difficult to determine how 

7. Interstate Commerce Commission, Finance Docket 3908. 

8. P. U. R. 1928 A, 740. 


9. United States Supreme Court, Case No. 131, October term, 1928. 
See p. 515, below. 
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far they are related. In the decisions of state commis- 
sions there is no reference to the valuations of the In- 
terstate Commerce Commission, and vice versa. The 
Brooklyn Borough case, containing the widely quoted 
report of former Justice Hughes, was decided July 24, 
1918, one week before the Texas and Midland valuation 
of the Interstate Commerce Commission. It is there- 
fore unlikely that the Interstate Commerce Commis- 
sion was influenced by the Brooklyn Borough case. 
However, the District of Columbia Commission, acting 
under a law that applied to local utilities in the same 
way that the Valuation Act of 1913 applied to railroads, 
began the use of the split inventory more than a year 
before the Texas and Midland valuation. It is probable 
that the policy of the District of Columbia Commission 
influenced the Interstate Commerce Commission to 
some extent.! When to this is added the uncertainty of 
the Interstate Commerce Commission as to its duties 
under the Valuation Act of 1913, it becomes even more 
probable that the split inventory valuations of local 
commissions were a factor in shaping the valuation 
policy of the Interstate Commerce Commission. 


IV 


The position of the Supreme Court is not clear. In 
the past, some of its decisions have approved the split 
inventory method; and notwithstanding the O’Fallon 
decision, it is uncertain what will be the tenor of future 
decisions. 

The Galveston Street Railway case, decided April 10, 
1922, was the first in which the split inventory was ap- 
proved by the United States Supreme Court. Mr. 
Justice Brandeis, in delivering the opinion of the court, 
described the valuation method, as follows: 


1. See p. 502, above. 
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As the base value of the property, master and court took, in- 
stead of the prudent investment value, the estimated reproduction 
cost at a later time less depreciation; and in estimating reproduc- 
tion cost both refused to use as a basis prices prevailing at the time 
of the hearings. These had risen to 110 per cent above those of 1913. 
The basis for calculating reproduction cost adopted by all was 
prophecy as to the future general price level of commodities, labor 
and money. This predicted level, which they assumed would be 
stable for an indefinite period, they called the new plateau of prices.” 


The method was a split inventory valuation as of 
January 1, 1915. The basic value was increased by a 
third to give normal reproduction cost at the assumed 
future plateau of prices. Construction after the split 
inventory date was valued at actual investment. In 
the Federal District Court, Judge Hutcheson made this 
comment on the importance of present prices: 

There can be no doubt, . . . that the legislature cannot in 
periods of acute depression, reduce rates on the theory that a valua- 
tion of the plant has been fixed thereby, and on the other hand, 
that it cannot be compelled to raise rates in periods of enormous 
and temporary inflation, on the theory that the value of the plant 
for rate-making purposes has been thereby increased.* 

On June 11, 1923, the Supreme Court approved an- 
other split inventory valuation. The Railroad Com- 
mission of Georgia had valued the property of the 
Georgia Railway Company on a split inventory basis 
as of January 1,1914. Altho at the time of the inquiry, 
the cost of reproduction for property constructed after 
the split inventory date was less than actual investment, 
the commission allowed the full investment in the valu- 
ation. Land was given its market value at the time of 
the inquiry. Mr. Justice Brandeis, in delivering the 
opinion of the Supreme Court sustaining the decision 
of the Federal Court, said of the contention of the utility 
that the basis for valuation must be the reproduction 
cost of the property at prices prevailing at the time of 
2. 252 U. S. 392-393. 3. 272 Fed. 147. 
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the inquiry: ‘‘The refusal of the Commission and the 
lower court to hold that, for rate-making purposes, the 
physical property of a utilily must be valued at the 
replacement cost less depreciation was clearly correct.’’ 4 


The effect of these decisions, however, was to a large 
extent nullified by the great emphasis the court placed 
upon present prices in the Southwestern Bell Telephone 
case * earlier in the year; in the Bluefield case,‘ decided 
on the same day as the Georgia case; and in the Indian- 
apolis Water case in 1926.7 On the whole, lower courts 
neglected the Galveston and Georgia cases, and relied 
on the cases in which the inventory was valued at the 
cost of reproduction at present prices. Nevertheless, 
the Supreme Court had never definitely rejected a split 
inventory valuation, and when the O’Fallon case came 
before the court, there was general agreement among 
writers on railroad valuation that because of adminis- 
trative difficulties the Supreme Court would distinguish 
between railroads and other utilities, and would sustain 
the split inventory valuation of the Interstate Com- 
merce Commission.® ; 

The Supreme Court, in setting aside the order of the 
Commission in the O’Fallon valuation, May 20, 1929, 
made no distinction between railroads and other utili- 
ties. The court reiterated its views as expressed in the 
cases emphasizing present prices,—the Telephone 
case, the Bluefield case and the Indianapolis case. In 
a dissenting opinion, Mr. Justice Brandeis pointed out 
that ‘‘The general method pursued by the [Interstate 
Commerce] Commission in reaching its conclusion 
closely resembles that approved by the court in Georgia 


4. 262 U. S. 625. 5. 262 U.S. 276. 

6. 262 U.S. 679. 7. P. U. R. 1927 A, 15. 

8. See the papers by Bonbright and Goddard, Harvard Law Review, 
xli. 
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Railway and Power Company »v. Railroad Commission 
of Georgia.’’* Despite this, the court held that the 
valuation of the O’Fallon was not in accord with the law 
of the land. 

It cannot be said that the Supreme Court, in the 
O’Fallon decision, definitely rejected the split inven- 
tory as such. A more accurate statement would be that 
in the view of the Supreme Court, the split inventory as 
applied in the O’Fallon valuation and under the O’Fal- 
lon conditions did not maintain the constitutional 
guaranties on railroad property. It is to be borne in 
mind that every factor in the split inventory method of 
valuation favorable to utilities was at a minimum in the 
O’Fallon case. Mr. Justice Brandeis cited the Georgia 
case as authority for the general method. While the 
method was undoubtedly the same, the result was quite 
different. For the O’Fallon road, reproduction cost as 
of the split inventory date was no more than actual 
investment as of that date; for the Georgia Company, it 
was more than actual investment. The O’Fallon had 
almost no construction at high war-time prices; for the 
Georgia, the split inventory maintained unimpaired an 
investment that would have been reduced by the use of 
reproduction cost at post-war prices. Even land was an 
inconsiderable factor in the O’Fallon valuation. Under 
the circumstances of the O’Fallon case, the split in- 
ventory as of June 30, 1914 was not satisfactory. A 
split inventory of later date in this case, or one of the 
same date in another case, might have been approved 
by the court. 

V 


The persistence of the split inventory which grew out 
of the special conditions of the war, for so many years 


9. United States Supreme Court, Case No. 131, October term, 1928, 
p. 42. 
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after the war, was fundamentally due to the economic 
and administrative advantages of this method of valua- 
tion. Through its use commissions avoided the expen- 
sive procedure and distractive litigation that character- 
ized pre-war valuations. During the war, commissions 
and companies devoted themselves to maintaining and 
extending efficient service, instead of haggling over the 
value of utility property. These advantages depended 
upon using a convenient method for a first approxima- 
tion of the rate base, thereafter modifying it on the 
basis of investments after the inventory date and of ap- 
preciation in the value of land. What many commis- 
sions sought in this kind of split inventory was the 
eventual adoption of prudent investment as the rate 
base. In fact, the arguments for the split inventory 
are all modifications of the usual arguments for prudent 
investment.' 

In one respect the use of the split inventory in some 
form and to some extent was an indispensable prelimi- 
nary to any adoption of the prudent-investment prin- 
ciple. In many states and for many utilities, records of 
investment were unavailable or unreliable. Capital 
accounts were too often kept to conceal rather than to 
reveal investment. For such utilities prudent invest- 
ment could have been determined only by a guess as 
to the time when each piece of property was installed, 
and by applying unit prices of this estimated time. The 
split inventory was a simpler and at least as accurate 
means of reaching the essential object of prudent in- 
vestment. When commissions, in the early part of the 
war, undertook to value utilities at normal reproduction 
cost, they could not have been unaware that normal re- 
production cost and prudent investment tend, in the 


1. For the economic merits of the prudent-investment principle of 
valuation, see Bonbright, Harvard Law Review, xli, 593. 
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long run, to be equal. By most commissions the split 
inventory was half-unconsciously regarded as a means 
of transition from the uncertain methods of pre-war 
valuation to the uniform use of prudent investment. 

There can be no doubt that many commissions be- 
lieved that the split inventory, once established as a 
valuation policy, would not be set aside. It is possible 
that if post-war conditions had been favorable the split 
inventory would have become the uniform method of 
valuation. The rising price level of the early post-war 
period intensified the desire of commissions to maintain 
the split inventory, but at the same time, it made more 
difficult the justification of the split inventory on the 
ground that the higher price level was a temporary 
phenomenon. Utilities became insistent that reproduc- 
tion cost at present prices must be used as the measure 
of rate-making value, and in this they were sustained by 
the federal courts, with the consequent reversion to 
pre-war valuation procedure and considerable emphasis 
on present prices. Post-war conditions happened to be 
unfavorable to the establishment of the split inventory 
on a permanent basis. 

It is obvious, however, that utilities are not opposed 
to the split inventory as such. They are merely opposed 
to its use in a period of rising prices. The history of 
valuation litigation until 1906 shows that in a period 
of falling prices utilities are equally insistent that pru- 
dent investment is the best measure of rate-making 
value. The eventual adoption of the split inventory 
would seem to be dependent upon conditions favorable 
to its acceptance. These conditions are a slowly de- 
clining price level and a steady expansion of utility con- 
struction. I say a slowly declining price level, rather 
than a rapidly declining price level; because with a 
rapidly declining price level, while the utilities would 
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still be in favor, opposition on the part of commissions 
might develop. 

While a falling price level will eventually bring re- 
production cost to equality with investment, the tend- 
ency is accelerated if construction is undertaken during 
the period of decline. Under such circumstances, a 
utility is more apt to favor a fixed rate base. For ex- 
ample, assume a utility with 100 units in existence in 
1914. Assume annual construction of 5 per cent of the 
plant of the preceding year. On the basis of construc- 
tion costs to 1928, and estimates and predictions there- 
after, such a utility would find that the split inventory 
valuation exceeded reproduction cost not later than 
1938. If depreciation and replacement are taken into 
account, the split inventory valuation will probably ex- 
ceed reproduction cost as early as 1933.2 Possibilities 
of this kind have not escaped the notice of some utility 
managers. 


Conditions are now becoming favorable to the adop- 
tion of the split inventory. The index of utility con- 
struction costs is declining slowly, partly as a reflection 
of the tendency toward a slight decline in the general 
price level, and partly as a result of the improvement 
in utility construction methods. Utility construction 
continues at a normal rate of expansion. In so far as these 
general conditions hold good for a particular utility, 
that utility will be prepared to accept the split inven- 
tory by 1933 or soon thereafter. Of course, some utili- 
ties, particularly railroads and street railways, have not 
expanded at the assumed normal rate, and such utilities 
will be less willing to accept the split inventory. But 
as a rule these cannot earn a return on reproduction 
cost, and by compromise they can be induced to accept 


2. Cf. L. R. Nash, Economics of Public Utilities, p. 158. 
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the split inventory. The compromise ought to take 
the form of setting the split inventory date in the war 
period rather than before the war period. The method 
should be applied in a spirit of give and take, the ulti- 
mate object being the fixing of a valuation satisfactory 
to the utility and the public. The valuation must be 
sufficiently high to discourage litigation, and to meet 
with the approval of the courts if the valuation is con- 
tested. Unless the split inventory is applied in this 
spirit it cannot be adopted. No single-track method of 
valuation, whether prudent investment, reproduction 
cost or an adaptation of either, can be maintained in the 
long run if unflinchingly opposed by the utilities. 

The split inventory, however, can be made attractive 
to the utilities. The interest which they now have in 
reproduction cost is at best a speculative one, limited to 
the holders of common stock in the enterprises. The 
holders of bonds and preferred stock, financially the 
more important group of investors, have little interest 
in the possibility of a higher valuation under reproduc- 
tion cost. And even as regards the common stock- 
holders, a considerable group prefers the financial 
security of a fixed rate base to the speculative possi- 
bilities of a fluctuating rate base. To quote one signifi- 
cant expression of opinion, Mr. F. W. Doolittle, vice- 
president of the North American Company, formerly 
of the faculty of the University of Wisconsin, as chair- 
man of the Valuation Committee of the American 
Electric Railway Association has pointed to the dangers 
of a fluctuating rate base. In his report of October 10, 
1924, he said: 


A public utility, unlike a manufacturing enterprise or other busi- 
ness which is not affected with a public use, cannot choose the time 
at which it enlarges its plant and facilities. A utility is obliged to 
provide additional facilities when required by the public, irrespective 
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of whether in its judgment the cost of such additional facilities may, 
at that time, be much in excess of the sum for which they could be 
constructed at some time subsequent thereto. Under these circum- 
stances, equity demands that the investors in public enterprises 
should be protected in some fashion against the consequences which 
would follow if a subsequent material recession in cost levels should 
occur, assuming that the fair value of the present property, without 
reference to subsequent additions at that time is to be fixed upon 
the basis of its then reproduction cost new. . . . 

The potential hazard to public utility investors contained in the 
present rather unsatisfactory state of the law, while not serious at 
the moment, may prove to be a factor of considerable importance in 
the future. So long as fair value for rate-making purposes is to be 
arrived at by the consideration of widely different elements of value, 
the fair value, as it is called, will be a constantly shifting figure and 
there is no certain way of predicting what the correlation of fair 
value and actual investment will be over a period of time. The 
present situation points strongly to the conclusion that: for some 
time in the future it will be advantageous for the electric railway 
industry, as well as for other classes of utilities, to have greater 
weight given to reproduction cost new at the time of inquiry than to 
other elements of value. The disadvantages of such a rule, however, 
are that the value of the property for rate-making purposes is a 
shifting and uncertain amount and if and when there should be any 
substantial recession in construction cost levels, pressure for frequent 
revaluations of the property will be increased. Such valuation pro- 
ceedings, as heretofore conducted, are excessively costly, require a 
long period of time, affect adversely the corporation’s credit, inter- 
fere with its financing upon favorable terms, and frequently cause 
the postponement of extensions and improvements to the great 
detriment of the public. Unless and until there is some change in 
the legal principles which must be applied in determining fair value, 
however, the industry cannot escape from this situation.* 


If a satisfactory application of the split inventory 
can be devised, the courts are not likely to oppose it. 
True, in the past the courts have not been favorable to 
the use of any uniform rule. As far back as 1913, Mr. 
Justice Hughes said in the Minnesota Rate cases that 
the ascertainment of value ‘‘is not a matter of formulas, 
but there must be a reasonable judgment having its 


3. Report of the Committee on Valuation, American Electric Rail- 
way Association (113) 1924, pp. 17, 20. 
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basis in a proper consideration of all relevant facts.” ‘ 
Such a statement does not mean that a valuation other- 
wise acceptable will be rejected merely because as- 
certained by applying some formula. The meaning is 
that the mere use of a formula is not proof of the fair- 
ness of a valuation. If the split inventory is applied so 
as to yield valuations that are fair to the utilities, it will 
not be disapproved by the courts merely because there 
is aformula. The courts cannot take the initiative to- 
ward rejecting a valuation method that is satisfactory 
to the interested parties. And the split inventory, prop- 
erly applied, can be made satisfactory to the utilities 
and to the public. 

We are now at a stage particularly favorable to the 
working out of some permanent nolicy of valuation. 
The split inventory, better th 1y other method, 
holds the promise of compromising the conflicting in- 
terests of producer and consumer, of ending the valua- 
tion struggle that has gone on since Smyth v. Ames, 
thirty-two years ago. Its adoption depends upon the 
willingness of all parties to take a realistic view of the 
situation. If our utilities and commissions are far- 
sighted enough to see that the split inventory offers 
advantages for which they may sacrifice their extreme 
views, the present chaos in valuation may come to 
an end. 


E. M. BERNSTEIN 


Harvarp UNIVERSITY 


4, 230 U.S. 435. 
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SUMMARY 


I. Introduction, 523.— II. The fundamental réle of budgetary 
deficits, 525.— III. The quantity theory, 528.—IV. Purchasing power 
parity, 533.— V. Conclusion, 536. 


I 


A DECADE after the close of the war two elaborate 
studies of the French inflation add to our knowledge of 
this illuminating pe “~1 of depreciated paper currencies.! 
Professor Rogers con. Jlete * his Process of Inflation in 
France in January, 1928. Miss Dulles finished her work, 
The French Franc, a year later, after the return to the 
gold standard had become a fact. The studies are quite 
dissimilar and to a large degree supplement each other. 
Miss Dulles has given us a history of financial policy — 
a record and appraisal of the specific events (economic, 
political, social and psychological) that marked the 
course of the inflation. Her book will interest the eco- 
nomic historian rather than the monetary theorist. 
Woven in, here and there, are discussions of general 
theory, but they are not, for the most part, sharply 
separated from the record of events and they seem to 
flow from the observation of general developments 
rather than to be the starting point of the inquiry. 
Rogers’ work, on the other hand, will prove more use- 


1. E. L. Dulles, The French Franc, 1914-28. The Facts and Their 
Interpretation, New York, 1929, Macmillan; J. H. Rogers, The Process 
of Inflation in France, 1914-27, New York, 1929, Columbia University 
Press. 
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ful to the specialist in monetary theory. He is less in- 
terested in the French experience for its own sake as a 
specific episode in financial history, and more interested 
in using that experience to test certain general relation- 
ships, in periods of inflation, between important eco- 
nomic factors. He takes largely for granted the data 
concerning the inflation and seeks to reveal their quanti- 
tative and causal interrelations. Miss Dulles lays greater 
emphasis on explaining the occurrence of these data in 
terms of the political and economic setting, the occupa- 
tion of the Ruhr, and like specific events. Rogers pays 
less attention to these fundamental causes of what was 
occurring, but grapples more profoundly with the task 
of establishing the exact economic processes whereby 
their financial consequences were brought about. 

In method, also, the books differ greatly. Rogers’ 
study is essentially statistical in nature, with the fa- 
miliar determination of coefficients of correlation and of 
the extent of time lags. Series of data are the starting 
point, and statistical analysis the major tool. Miss 
Dulles relies primarily on observation on a high level of 
common sense. Tables and charts are inserted freely, 
but their details are not closely related to the text and 
there is little attempt to make precise quantitative com- 
parisons. Certain conclusions are drawn by ‘‘a glance 
at the curves” and many of the charts seem to serve as 
little more than graphic illustrations. Some of the 
charts (pages 431, 433, 435) lack scales of graduation 
and for their data we are referred, without page refer- 
ence, to a statistical appendix of 82 pages. 

In his statistical investigation Rogers is confronted by 
a number of difficulties to which he himself calls atten- 
tion. Reliable data are often wanting. Pegging of the 
exchanges, regulation of prices and interference with the 
export of capital have introduced bias into the data. 
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And the very sharpness of the trends of many series 
presents the danger of spurious correlation in the study 
of short-time fluctuations. 

It is probable that the statistical method holds forth 
the greater promise of advancing our knowledge of ob- 
scure relationships. Yet, in spite of the ingenuity and 
the industry with which Rogers has studied various 
series, it is not at all clear, in many cases, that much 
that is new has been added. To a very large extent 
knowledge gained otherwise is used to explain and to 
justify statistical findings. The book is perhaps as 
significant as an experiment in the application of statis- 
tical technique to the study of monetary upheavals as it 
is by virtue of its immediate contribution to our knowl- 
edge of monetary theory. 


II 


In explaining the depreciation of the franc the two 
writers are agreed that the budget was the starting 
point of France’s difficulties. It was the cost of recon- 
struction and the heavy burden imposed by the large 
internal debt, Miss Dulles finds, that were the funda- 
mental source of the disturbances.? The printing press 
was operated primarily in response to the needs of the 
government. Budgetary deficits, in addition to being 
the prime cause of the increase in the volume of circu- 
lating media, had very important psychological effects. 
These factors, obviously, reacted upon each other — in- 
flation and lack of confidence, themselves largely of 
budgetary origin, in turn increased the government’s 
financial difficulties. But Miss Dulles takes pains to 
show that the rise in prices was not a large factor in in- 
creasing expenditures.* Many of the expenditures were 


3. Ibid., pp. 387-398. 





2. Op. cit., pp. 4, 190, 202. 

















526 QUARTERLY JOURNAL OF ECONOMICS 


unaffected by changes in the price level and rising prices 
had as a compensation the greater yield of the indirect 
taxes upon which France so largely relied. Balancing of 
the budget was the key to the problem, and until that 
had been achieved attempts to peg the exchanges, ma- 
nipulate the discount rate, and reduce the volume of 
money could be of little avail.‘ Miss Dulles concludes 
that France is now taxing her people as heavily as pos- 
sible and that little can be done to reduce expenditures. 
Further improvement in the budget must come mainly 
from surplus reparations receipts over external debt 
payments, and from the public domain.° 

Rogers, too, finds the genesis of the events in the 
treasury deficits,* and it is with these that his statistical 
study begins.’ Yet he dismisses the influence of business 
loans on the credit expansion less lightly than does Miss 
Dulles and he attempts more adequately to determine 
the extent to which this demand for credit was a factor. 
For considerable periods of time loans to the govern- 
ment so dominated the affairs of the Bank of France as 
to give it the appearance of a ‘‘department of the 
Treasury.” *® But in late 1919 and from late 1922 to the 
end of 1924 business loans were usually the chief in- 
fluence on the volume of circulation and on the price 
level.° 

The composition of the public debt was as mis- 
chievous as its magnitude. In addition to borrowing by 
means of long-term bonds the Treasury issued freely 
short-term Bons de la Défense Nationale’ and also re- 


4. Ibid., pp. 206-208, 349. 5. Ibid., pp. 400-403. 
6. Op. cit., p. 1. 7. Chap. 5. 
8. Ibid., p. 204. 


9. Ibid., pp. 195, 196. Miss Dulles disparages the influence of business 
borrowing until after the stabilization which came with Poincaré in 1926 
(op. cit., pp. 350, 386). 

1. These Bons de la Défense Nationale ranged from one to twelve 
months in tenor and could be discounted at the Bank of France when 
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ceived funds on deposit at interest. This large floating 
indebtedness drew into the Treasury the surplus funds 
that were not needed by industry and trade, but the 
ease with which such funds were withdrawn in times of 
stringency and of loss of confidence embarrassed the 
government. Finally, direct advances from the Bank of 
France were freely resorted to for the needs that were 
not met by other types of borrowing and by tax rev- 
enues.? 

Rogers goes further in emphasizing the exact manner 
in which government borrowings set in motion the proc- 
ess of inflation. Bond subscriptions involved little in- 
flation, since they came largely out of savings, with less 
borrowing of bank credit for the purpose than occurs 
in similar circumstances in the United States. On the 
other hand, changes in the volume of currency corre- 
lated closely with advances by the Bank to the State.* 
This high degree of correlation is explained in part by 
the fact that when business expanded the additional 
funds that were needed came largely through the liqui- 
dation of short-time Treasury obligations. The Treas- 
ury was then obliged, in order to meet this drain, to 
increase its direct borrowing from the Bank.‘ 

It would be interesting if we could trace even further 
than Rogers does the influence of the Treasury’s opera- 
tions upon business conditions. It is not enough to 
know merely that, on the one hand, the spending by the 
government of large sums advanced by the Bank pro- 
within three months of maturity. Their issue, starting with the shorter 
tenors, was gradually discontinued after 1926 and a new series, of two- 
year tenor, was introduced. Early in 1921 the government began to 
receive desposits at interest from the banks and the public. 

2. Dulles, op. cit., pp. 15, 185, 242, 252; Rogers, op. cit., pp. 2, 38, 43. 
3. Rogers, ibid., pp. 50-54, 60-71. The high degree of correlation 
ceased after December, 1926, when the Bank began issuing notes largely 


against purchases of foreign exchange. 
4. Ibid., pp. 159, 191, 341-344. 
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vided plentiful funds for business and that, on the other 
hand, an increase of business demands for currency 
tended to lessen the flow of existing funds into the Bons 
and deposits of the Treasury, thereby rendering neces- 
sary a larger creation by the Bank of new monetary 
units for Treasury purposes. Just how did the circuit of 
Bank advances to the government and public spending 
of the proceeds affect business and the price level, so 
that at times the increased funds largely remained in 
circulation while at other times they were deposited in 
the banks and reinvested by them in short-term govern- 
ment obligations? In other words, the very situation in 
the matter of credit ease, the price level, and the volume 
of trade, determining as it did in part the degree to 
which the government had to call on the Bank for addi- 
tional advances, was itself conditioned by those ad- 
vances. We need more information concerning the 
precise manner in which this latter influence worked it- 
self out. It is not at all certain that such information 
can be gained. 


III 


Turning from the underlying budgetary problem to 
the factors that bore more immediately on prices, 
neither writer finds in the quantity theory a sufficient 
explanation of the fall in the purchasing power of the 
franc. Miss Dulles, attempting no elaborate statistical 
verification, believes that only for the war period do the 
facts seem to justify ‘‘a simple application of the quan- 
tity theory.”” And even in this period war circum- 
stances, such as increased risk, scarcity and government 
demand for goods were important influences. ‘‘It seems 
probable, for instance, that if there had not been an in- 
crease in the number of bank notes either a change in the 
velocity of circulation, or an expansion of book credits 
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would have served the same purpose.” > The quantity 
theory “‘is altogether too mechanical a theory to express 
the shifting complex of economic and psychological re- 
lationships which governed short-run value in France.”’ ® 
Velocity of circulation changed in an unpredictable way, 
largely with the ebb and flow of confidence in the future 
of the franc. ‘‘In fact, politics played a larger part than 
did paper money.” ’ Accordingly for France the escape 
from monetary difficulties lay not in direct economic 
action, such as the raising of the discount rate and 
deflation, but in remedying the political situation and 
instilling confidence in the financial future. Indeed, 
attempts at deflation and raising the discount rate, by 
indicating alarm, frequently brought results that were 
the opposite of those contemplated.* 

Rogers subjects the quantity theory to a more search- 
ing statistical scrutiny and also finds it wanting as a 
causal explanation of the rise in prices. His criticism is 
of a different sort. Miss Dulles believes that psycho- 
logical factors far outweighed the mechanical causal 
relation between volume of circulation and the price 
level. Rogers examines that relation itself and finds 
that it frequently ran not from currency to prices, but in 
the reverse direction. Carefully comparing the two 
series of monthly data, he finds that in general changes 


5. Ibid., pp. 268-269. Miss Dulles generally implies by the quantity 
theory, what many of its proponents do not have in mind, a “clear line 
of causality . . . running from the volume of purchasing power to the 
price level’”’ (p. 449; compare, however, p. 451). 

6. Ibid., p. 20. 

7. Ibid., p. 18. 

8. Ibid., pp. 213-220. Miss Dulles defends the failure to maintain 
higher discount rates on the additional ground that the rapid rise in 
prices would have made an increase in the rate a matter of little conse- 
quence. She probably condones too freely the lack of resolute action. 
It would have been better if, soon after the war, the leaders of France had 
caused the people to become alarmed about the financial situation, in- 
stead of misleading them by failing to face the unpleasant truth. In- 
deed, throughout the book more vigorous condemnation of the poor 
political leadership France received would seem to be highly in order. 
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in the volume of notes in circulation ° followed those of 
the wholesale price level. The lag was at times as great 
as six or seven months.' 

This precedence of price changes over alterations in 
the volume of currency, Rogers explains in a manner 
similar to that recently suggested by Professor Mitchell 
in his discussion of the equation of exchange.” Prices are 
determined at the time of placing orders, which may be 
well in advance of delivery of the goods, while the media 
of payment, particularly when the government is the 
purchaser, need not be brought into existence until some 
time after the goods have been delivered. Moreover, 
wholesale prices, which are ‘‘often paid, even in France 
with some form of bank credit,’ are the first to rise. 
The volume of notes in circulation is not likely to in- 
crease, then, until retail prices and wages, which usually 
involve payments in those notes, have also been af- 
fected.* 

Towards the end of the period the lag shortened and 
after 1925 it could no longer be detected. Retailers, as 
the inflation progressed, watched the foreign exchanges 
and advanced their prices promptly with each fall in the 
franc. The demand for a larger note circulation thus 
followed more promptly upon changes in the purchasing 

9. For lack of satisfactory data Rogers was obliged to ignore such 
other constituents of the circulating medium as the metallic jetons, 
chamber of commerce notes, and silver coins. These were a relatively 
unimportant factor (pp. 19, 284). Satisfactory statistics for demand de- 
posits (whose réle in France is far less important than in the United 
States) were also lacking. Elsewhere (chap. 11) Rogers did attempt to 
make use of such deposit data as were available in testing the equation of 
exchange. 

1. Ibid., pp. 110-120. 


2. W. C. Mitchell, Business Cycles, the Problem and Its Setting, pp. 
130-133. 

3. Rogers, op. cit., pp. 128-129. To some degree the lag of note circu- 
lation arose from the fact that, for want of a good retail price index, 
Rogers was obliged to use the wholesale price index of the Statistique 
Générale de la France. 
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power of the monetary unit. With the sharp drop in 
prices that came with the Poincaré ministry in the latter 
half of 1926, hand-to-mouth buying became a second in- 
fluence towards shortening the lag.‘ 

In a later chapter Rogers puts the equation of ex- 
change to more formal test. Tolerably accurate data 
are available for few of the terms of the equation and 
the presumptive indices which he is obliged to use in- 
stead induce little confidence in the results of the test.5 
The two sides of the equation balance poorly and Rogers 
is led to believe that the fault lies largely in his com- 
puted indices for velocities of circulation. Were better 
data available it would be interesting to seek additional 
light as to the significance of the fact that the monetary 
side (MV + M’V’) of the equation of exchange relates 
to the period in which payments are made, and that the 
other side (PT) relates to the period, some months 
earlier, in which orders at given prices are placed. 
Rogers himself, having emphasized this lag elsewhere, is 
inclined to belittle its influence in distorting the equation 
of exchange even when the equation is computed from 
monthly data. The custom in France of making pay- 
ments in cash rather than with checks would lessen for 
that country the influence of the lag.’ 

A more profitable approach than that of computing 
the equation of exchange would seem to be the study of 
flows of money as streams of income and expenditure 
into the pockets of the people, the Treasury, and the 
banks. Fisher’s equation deals with the average pro- 

4. Ibid., pp. 134-135. 

5. Among the more important known difficulties, not uncommon to 
statistical tests of the equation of exchange, would seem to be the facts 
that an index of wholesale prices is used for P, and that his figures for T 
(an index of volume of production and of car loadings) are uninfluenced 
by speculative dealings in foreign exchange, which at times assumed large 


proportions. 


6. Ibid., p. 304, n. 7. Ibid., p. 352. 
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portions during a period of time of the price and mone- 
tary factors and it studies the results of those propor- 
tions. It is significant only if the time intervals for 
which these magnitudes are averaged are of consider- 
able length. The other approach is more likely to throw 
light on the way in which the price and monetary fac- 
tors actually work. It is this latter point of view, com- 
mon to the writings of such English writers as Hawtrey, 
Pigou, Marshall and Keynes, that Rogers for the most 
part emphasizes,’ and to it he returns with an examina- 
tion of Keynes’ monetary equation.’ A statistical appli- 
cation of this equation enables him to obtain some addi- 
tional evidence concerning the behavior of velocities of 
circulation during the period of the inflation. As prices 
rose the number of units of real purchasing power 
(monetary units divided by the price index) carried by 
the people in the form of cash tended to move in the in- 
verse direction. To a less extent this seems to have been 
true also of the number of purchasing-power units car- 
ried in the form of balances subject to check. The ex- 
planation lies in the inertia of habit which prevents 
people, during periods of changing prices, from altering 
promptly and in proportion the number of monetary 
units kept on hand in the form of cash or of demand de- 
posits. In the case of cash there is the further explana- 
tion that Rogers was working with an index of wholesale 
prices, whereas cash is used primarily in retail trade, in 
which prices move more slowly. 

8. Consider, for example, his very definition of inflation (p. 7) as ‘“‘an 
increase in the general level of prices growing out of an increase in ex- 
penditures while goods available for purchase are not correspondingly 
increased in amount.” 

9. J. M. Keynes, Monetary Reform, pp. 81-95. The equation, 
N = p {k + rk’), deals with the amount of cash in circulation, the index 
of prices, the number of purchasing-power units (monetary units divided 
by the price index) carried by the public in the form of cash and in the 


form of deposits subject to check, and the ratio of cash reserves carried 
by the banks against such deposits. 
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IV 


So much for the relation of changes in the supply of 
money to the price level. How were both these factors 
related to the foreign exchanges? Two questions are 
here involved — the degree to which internal and ex- 
ternal purchasing power of the paper currency corre- 
sponded, and the causal relation between the two. If 
French inflation affected the rates of exchange through 
the influence upon imports and exports of changes in 
the purchasing power of the franc at home, we should 
expect fluctuations in the internal value of the currency 
to precede those in its external value. This is, in general, 
the relation which the purchasing power parity school 
tend to emphasize.' If, on the contrary, the similarity 
of movement between exchange rates and the French 
price level arose from the influence of foreign appraisal 
of the franc upon the prices of exports and imports and, 
by repercussion, upon the general price level within 
France, we should expect exchange fluctuations to an- 
ticipate those in internal prices. It is this relationship 
which Nogaro, among others, has -tended to stress.? 
That the external and internal purchasing power of a 
currency are related is obvious. It may well be that they 
should move in harmony by virtue of a common cause; 
it is also possible that now one and now the other 
should stand prior in the causal sequence. 

Both our present writers find that the explanation of 
the correspondence between exchange rates and internal 

1. Cassel (Post-War Monetary Stabilization, pp. 22-34) and Keynes, 
for example. Were we, on the other hand, studying a country whose 
currency is being affected primarily by monetary disturbance elsewhere, 
the purchasing power parity approach would lead us to expect that ex- 
change rates, affected by depreciation of the foreign currency, would 
affect in turn the domestic price level through changes in the balance of 
trade and through the reaction upon domestic prices of changes in the 


prices of imports and exports. 
2. See, for example, Nogaro, Modern Monetary Systems, pp. 148-161. 
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prices runs, for the French experience, more largely 
from the foreign exchanges to purchasing power at 
home. Rogers once again applies the more thorogoing 
statistical test. The movements of the two series, after 
the war period of exchange pegging, showed in general a 
high degree of correlation.* With the removal of govern- 
ment support in March, 1919, alterations in the whole- 
sale price index of domestic goods preceded for a time 
fluctuations in exchange rates. This was while the ex- 
ternal purchasing power of the franc, hitherto pegged at 
an artificially high level, was adjusting itself to a level 
more in harmony with its internal purchasing power.‘ 
From the close of 1922, however, until exchange rates 
were once more stabilized in 1926, fluctuations in these 
rates preceded, indicating apparently that for much of 
the period ‘‘the exchange value of the franc was moving 
under influences unconnected directly with internal 
price movements in France and that the changing rates 
of exchange, on the contrary, were causing prices to 
adjust themselves to new international values of the 
franc.” > This inference is supported by the fact that 
the lag was evident only with reference to the prices of 
domestic goods and failed to appear clearly with refer- 
ence to imported goods or to commodities in general.® 
Rogers concludes that exchange speculation in anticipa- 
tion of further depreciation of the franc depressed its 
value in relation to other currencies, affecting the prices 
of foreign trade commodities almost at once and the 
prices of domestic goods more slowly.’ Finally, Rogers 

3. Op. cit., p. 97. 4. Ibid., pp. 109, 124, 125. 

5. Ibid., p. 346. See also p. 109. 

6. Ibid., pp. 97, 124, 125, 346. While the wholesale prices of domestic 
goods corresponded less with exchange rates in the timing of their move- 
ments than did the prices of imported goods or wholesale prices in gen- 
eral, the coefficient of correlation itself, contrary to what we should ex- 


pect, was found to be greater when domestic goods’ prices were the basis 
of comparison (p. 106). 7. Ibid., p. 347. 
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makes a similar test of the same variables during the 
German inflation and arrives at parallel results. Fluc- 
tuations of exchange rates preceded those of prices, 
except for a brief period.* In both countries lags dis- 
appeared towards the end of the depreciation, as trades- 
men came to recognize the exchange rates as measures 
of the value of the currency and adjusted their prices 
accordingly.°® 
Miss Dulles likewise finds that ‘‘From June 10, 1922 
to the end of 1926 the exchange movement dominated 
wholesale and retail prices.” From 1919 through 1921, 
while the unpegged exchanges were adjusting them- 
selves to internal prices, it was the latter that domi- 
nated.? To Miss Dulles, however, the point of greatest 
interest is not to measure precisely the degree to which 
correlation and time lags were present, but to discover 
the fundamental factors that caused variation in both 
internal and external purchasing power of the franc. 
For, here again as in the discussion of the domestic price 
level in its relation to the volume of currency, she finds 
that a study of the objective factors — price levels, ex- 
change rates, and volume of imports and exports — 
reveals only a superficial part of the story. When a cur- 
rency is threatened with sharp depreciation, the export 
or import of capital assumes such large proportions that 
“‘the relative importance of the flow of trade governed 
by commodity price levels is very slight.’’* And this 
movement of capital is itself the result not of concrete 
factors but of intangible psychological influences, such 
as the budgetary outlook and domestic and international 
politics, which operate on the currency’s future. And 
exchange speculation, so engendered, brings on a vicious 


8. Ibid., pp. 140-156. 9. Ibid., pp. 155, 128, 241. 
1. Op. cit., p. 157. 2. Ibid., pp. 127-131. 
3. Op. cit., p. 26. 
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circle of rising exchange rates, rising domestic prices, 
and progressive increase in budgetary deficits and in 
volume of circulation.‘ Thus speculation in an incon- 
vertible currency, in Allyn Young’s introductory words, 
“by helping to bring about the result which it antici- 
pates, may sometimes operate cumulatively in one direc- 
tion, in a way for which speculation in wheat or cotton 
affords no parallel.” > The purchasing power parity, in 
such circumstances, far from explaining the movements 
of rates of exchange, is largely itself determined by those 
rates.° ‘‘The dominating influence of confidence in the 
general financial situation is, then,’ Miss Dulles con- 
cludes, ‘‘the outstanding lesson learned from a study of 
the franc.” 7 
V 

A few concluding reflections remain. In our zeal to 
warn against too rigid a formulation of the causal in- 
fluence of the volume of money upon prices we are in 
danger of going too far and of falling into the error, not 
unlike that of the directors of the Bank of England in 
1810 and of the Federal Reserve Board in 1919, of 
ascribing, by inference at least, too passive a réle to the 
monetary factor. Whichever the direction in which the 
time sequence appeared, it can hardly be denied that 
the fundamental causal relation ran from currency to 
prices. Miss Dulles and Professor Rogers are agreed 
that it was budgetary deficits provoking advances by 
the Bank to the government that gave the initial im- 
petus to the whole process of inflation in France. Nor is 
any appreciable attempt made to offer an independent 

4. Ibid., pp. 40-45, 349. 5. Ibid., p. xiv. 

6. There follows as a practical corollary that measures of control can, 
at such times, be applied more effectively to the exchange rates than to 


the currency directly (ibid., p. 348). 
7. Ibid., p. 41. 
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explanation of the increase in prices, in terms, for ex- 
ample, of war taxes and factors affecting the real de- 
mand and supply of goods. And Rogers himself draws 
from his observation of the French experience the lesson 
that, “‘should a finance minister set out . . . to finance 
a war, or any other venture, by currency inflation, he 
may be very sure that the resulting rise in prices, with 
all the important consequences of such a rise, will be 
more than in proportion to the accompanying increase 
in monetary circulation.” ° It may well be that price 
fluctuations precede changes in the volume of currency 
by virtue of the mechanism whereby a currency policy 
works out its effects. Easy money may lead to rising 
prices in anticipation of further increase in the currency 
and further decline in its purchasing power. But an 
easy money policy is the condition to the repeated 
realization of such anticipation and, therefore, to its 
persistence. Monetary theory is chiefly significant as 
the foundation of monetary policy. And from this 
point of view the important teaching of the French ex- 
perience is the urgency of a program. which shall seek, 
more courageously than did that of France, to minimize 
through taxation and firm bank action the manufacture 
of monetary units. 

Finally, to what degree does the study of a period of 
such abnormally disturbed conditions throw light upon 
the problems of normal times? Under the gold standard 
the creation of media of payment in response to the 
trade and price situation is limited by the relative in- 
elasticity of the reserve basis. With inconvertible paper 
no such restraint is present. And if the multiplication of 
monetary units is allowed to continue, the very possi- 


8. Miss Dulles does make some use of such an explanation on pages 
268-279. 
9. Op. cit., p. 301. The italics are mine. 
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bility of its unlimited continuance may introduce a new 
andfcumulatively potent force — speculation engen- 
dered by distrust of the future. Its roots lie largely in 
intangible human factors. And the mischievous in- 
fluence of those factors in the history of the franc may 
well renew our convictions that the restraint of limita- 
tions that are objective, such as the gold standard pro- 
vides, is still highly desirable. 
Harry E. MI.uer 
Brown UNIVERSITY 

















NOTES AND DISCUSSIONS 





AN ALLEGED CORRECTION OF RICARDO 


Proressor Ernavpt has raised an interesting question in 
his note on “James Pennington or James Mill: An Early 
Correction of Ricardo,’”’ published in the November number 
of this Journal (pages 164-171). In the present note are 
offered, as an answer to his question, the results of a compari- 
son of the relevant texts, some of which were not accessible to 
Professor Einaudi. The conclusion reached is somewhat sur- 
prising, for it appears that Ricardo did not commit the error, 
and that neither Pennington nor James Mill corrected it first. 

The point may be briefly restated. James Mill in the first 
edition of his Elements of Political Economy (1821) gives an 
account of the “ Occasions in which it is the interest of nations 
to exchange commodities with one another.’’ He considers 
the exchange of English cloth for Polish corn, and makes the 
following assumptions: 


Days’ labour required 
for producing a unit of 


Cloth Corn 
| 100 100 
In England........ 150 200 


He then proceeds to say that England, with the quantity of 
cloth which she produces with 150 days’ labour is able to pur- 
chase as much corn in Poland as is there produced with 100 
days’ labour; but this quantity of corn would have required, 
if produced in England, 200 days’ labour, so that England 
gains from the transaction 50 days’ labour. 

So far, we cannot properly speak of an error. To take, as 
James Mill does, the extreme case in which the ratio of inter- 
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change is such that the whole gain is reaped by one of the two 
trading countries to the exclusion of the other, and use it to 
illustrate the general theory of foreign trade, is highly mis- 
leading; but in itself it does not involve a contradiction. The 
fallacy comes in with the next step in Mill’s argument, which 
reads: 

Poland would profit in the same manner. A quantity of corn which 

cost her 100 days’ labour, being equal to the quantity produced in 
England by 200 days’ labour, would purchase, in England, the pro- 
duce of 200 days’ labour in any other commodity; for example, in 
cloth. But the produce of 150 days’ labour in England in the article 
of cloth, is equal to the produce of 100 days’ labour in Poland. If, 
with the produce of 100 days’ labour, she can purchase, not the pro- 
duce of 150, but the produce of 200, she gains to the amount of 50 
days’ labour. [lst ed., page 86.] 
As Pennington, in the pamphlet mentioned below, points out, 
“Mr. Mill first says, that by exchanging corn for cloth, Po- 
land will obtain three pieces for three quarters; and then he 
says that she will obtain four pieces for three quarters. Both 
propositions cannot be true.”’ 

The error was removed from the third edition of the Ele- 
ments (1826) where it is stated that “the result of competi- 
tion would be to divide the advantage equally between”’ the 
two countries (3d ed., page 122). 

‘In the story of the error and its correction, as told by J. S. 
Mill in his essay “On the Laws of Interchange between 
Nations,” ! Ricardo is made to appear as the villain of the 
piece. “Mr. Ricardo . . . unguardedly expressed himself as 
if each of the two countries making the exchange separately 
gained the whole difference between the comparative costs of 
the two commodities in one country and in the other.’”’ And 
after explaining that this cannot be,’ J. S. Mill concludes 
apologetically: “This, which was not an error, but a mere 

1. In Essays on Some Unsettled Questions in Political Economy 
(1844), pp. 5-6. 

2. J. S. Mill’s explanation is stated in terms of broadcloth and linen 
exchanged between England and Germany. I cannot find this example 
either in Ricardo’s Principles or in the 1st ed. of James Mill’s Elements; 


it seems to have been first inserted in the correction in the 3d ed. of the 
Elements, p. 122. 














wo 
\is- 
‘he 
ich 


cle 








NOTES AND DISCUSSIONS 541 





oversight of Mr. Ricardo, arising from his having left the 
question of the division of the advantage entirely unnoticed, 
was first corrected in the third edition of Mr. Mill’s Elements 
of Political Economy” (page 7). 

But if we turn to Ricardo’s chapter on “ Foreign Trade” we 
find no trace of the error, or even of a mere oversight. The 
assumptions made by Ricardo in the relevant passage may be 
tabulated as follows: 


Number of men whose labour is 
required for one year in order to 
produce a given quantity of 


Cloth Wine 
In Portugal........ 90 80 
In England........ 100 120 


It would therefore be advantageous for England to export 
cloth in exchange for wine imported from Portugal; and for 
Portugal to export wine in exchange for cloth from England. 
Under these circumstances “ England would give the produce 
of the labour of 100 men, for the produce of the labour of 80.” * 

This ratio of interchange, it may be noticed, involves that 
the additional product is divided between the two countries, 
and not that it is gained entirely by one. England gives the 
cloth produced by 100 Englishmen in exchange for the wine 
produced by 80 Portuguese; and since this quantity could 
only have been produced by 120 Englishmen, she gains the 
labour of 20 Englishmen. Portugal gives the wine produced 
by 80 Portuguese for the cloth produced by 100 Englishmen; 
the production of this cloth would have required the labour of 
90 Portuguese, and therefore Portugal gains the labour of 10 
Portuguese. In no part of this chapter, nor elsewhere so far 
as I can see, does Ricardo say, or imply, that the ratio of inter- 
change between England and Portugal is inconsistent with the 
ratio of interchange between Portugal and England — as 
James Mill does in his first edition. 

Perhaps J. S. Mill thought that his father had followed 
Ricardo so closely and faithfully, that anything which the 
former had said in the Elements could safely be attributed to 


3. Principles, in Works, ed. McCulloch, pp. 76-77; 1st ed., pp. 158- 
159. 
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the latter.‘ However this may be, J. 8. Mill’s authority as the 
official interpreter of Ricardo was not questioned, and his ver- 
sion of the facts seems to have been widely accepted. This 
version was probably the source of the first part of Torrens’ 
statement of 1857, which has occasioned Professor Einaudi’s 
query. It is convenient to quote again this passage: 


In the view of the question presented by Mr. Ricardo, the ad- 
vantages derived from foreign Trade were confined to only one of 
these countries. Mr. Ricardo’s error was corrected by Mr. Penning- 
ton; and the correction, if I rightly remember, was adopted by Mr. 
James Mill in the third edition of his Principles of Political Econ- 
omy.® 


The reference must be to Pennington’s A Letter to Kirk- 
man Finlay, Esq., on the Importation of foreign Corn, etc., 
published in 1840. This pamphlet, from which a sentence has 
been quoted above, contains (pages 32-41) a very able tho 
belated criticism, not of Ricardo, who is only cited favourably, 
but of James Mill’s fallacy; and contains also the conclusion 
that the ratio of interchange will depend upon the strength of 
the demand of each country for the other country’s product 
(pages 40-41). The long quotations from the Elements given 
by Pennington make it clear that he was using the second 
edition (1824), in which the argument of the first is repeated 
with merely verbal alterations; and that he was quite un- 
aware that the error had already been corrected in a third 
edition. 

Pennington’s bibliographical sin may perhaps be allowed 
some extenuation. Even McCulloch, who might have known 
better, overlooked the existence of the third edition and men- 
tions only the second in his Literature of Political Economy 


4. J. S. Mill may have been misled by having overlooked the circum- 
stance that Ricardo does not, while James Mill does, assume that in the 
more efficient country equal quantities of labour are required to produce 
a unit of either of the two commodities. 

5. Torrens, preface to the 2d ed. (1857) of The Principles and Practical 
Operation of Sir Robert Peel’s Act of 1844, pp. xv—xvi. 

6. The “ Advertisement,” dated June, 1840, informs us that the Letter 
(which contains the relevant matter) ‘was written in the early part of 
last year.” 
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(1845). And the sale of that edition must have been very 
poor, since as late as 1844 a sufficient number of copies re- 
mained unsold to make it worth while to reissue them with 
a new title-page.” 

Perhaps Torrens was misled by one of these copies, which 
bear the imprint of 1844, when he suggested that in the third 
edition the correction had been adopted from Pennington’s 
pamphlet of 1840. But more probably, on this point as well 
as in the reference to Ricardo, his only source was J. S. Mill’s 
essay of 1844, which mentions the third edition of the Ele- 
ments, but not its date. At any rate Torrens (always an 
unreliable guide in questions of priority)* was then in his 
seventy-eighth year and was citing from memory books pub- 
lished many years earlier; we, therefore, need not attach 
undue weight to his testimony. 

But altho Pennington’s claim turns out to be invalid, the 
authorship of the correction cannot revert to James Mill. 
The originators are disclosed in the following passages from 
the Autobiography of J. 8. Mill. He is describing the meet- 


ings of the study group, formed by him and a dozen or more 
of his companions, which used to assemble regularly from 1825 
at the house of George Grote in Threadneedle Street. 


Our first subject was Political Economy. We chose some system- 
atic treatise as our text-book; my father’s “Elements” being our 


7. The original edition (1826) was published by Baldwin, Cradock and 
Joy; on the title-page of the reissue of 1844, H. G. Bohn appears as the 
publisher. Probably Bohn had bought up Baldwin’s stock when the 
latter failed (see Bain’s James Mill, p. 187). 

8. As has been conclusively shown, with the support of an imposing 
array of evidence, by Professor Hollander in an article on “Torrens and 
Ricardo,” Economic Journal, September, 1911. 

In the passage quoted above, Torrens speaks of the third edition of 
James Mill’s “ Principles” of Political Economy, thus mixing up the au- 
thorships of the father and of the son. By a curious coincidence, the third 
edition of J. S. Mill’s Principles was the last published when Torrens 
wrote the above, and it advertised a considerable expansion in the discus- 
sion of the division of the advantages of foreign trade (Ashley’s ed., p. 
596); besides, it omitted the only reference of the earlier editions to 
Torrens in connection with the theory of foreign trade (Ashley’s ed., 
p. 593 n.) This series of accidents may well have brought to a climax 
Torrens’ confusion — not less than his fury. 
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first choice. One of us read aloud a chapter, or some smaller portion 
of the book. The discussion was then opened, and any one who had 
an objection, or other remark to make made it. ... The theory of 
International Values which I afterwards published, emanated from 
these conversations, as did also the modified form of Ricardo’s 
theory of Profits, as laid down in my Essay on Profits and Interest. 
... The theories of International Values and of Profits were ex- 
cogitated and worked out in about equal proportion by myself and 
Graham. ... I may mention that among the alterations which my 
father made in revising his Elements for the third edition, several 
were founded on criticism elicited by these conversations; and in 
particular he modified his opinions (tho not to the extent of our 
new speculations) on both the points to which I have adverted. 
[Pages 120-122.] 


Thus the account given by J. S. Mill in the Essay of 1844, 
according to which James Mill made the correction but not 
the error, must be exactly reversed. 


Prero SRAFFA 
Kine’s Cotitecs, CAMBRIDGE 





In transmitting the above note by Professor Piero Sraffa, 
I beg leave to plead guilty to having fallen into the usual 
trap, from which I would earnestly warn all students, that of 
believing in quotations made by big men. In the present 
case, the big man, who made the bad interpretation, was John 
Stuart Mill. I am at the same time happy that the query 
should have elicited the present, probably final, answer from 
Sraffa. The points proved by Sraffa beyond doubt are as fol- 
lows. (1) The error (for it was a true error, and not merely an 
oversight, as it would have been if made by Ricardo) was of 
James Mill in 1821 (confirmed in 1824) and not of Ricardo. 
(2) The error was removed by him in 1826. (3) John Stuart 
Mill in 1844 claimed for his father the honor of having first 
corrected the error. (4) On second thought, long afterwards, 
while writing in 1861 a part of his Autobiography, he ascribed 
to himself and to Graham the merit of having suggested to 


9. “George Graham, afterwards official assignee of the Bankruptcy 
Court, a thinker of originality and power on almost all abstract sub- 
jects,” Autobiography, p. 81. 
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his father, at some time between 1825 and 1826, not indeed 
precisely the correction, but some alteration to his treat- 
ment of international values; on examination of the text 
the alteration cannot be other than the correction. (5) In 
the meantime, in 1857, Colonel Torrens ascribed the merit 
of the correction to Pennington, a vindication which Sraffa 
thinks invalid, because the only written trace of it appears 
in a pamphlet published in 1840, in which Pennington did 
not take notice of the correction already made by James Mill 
in 1826. 

We have thus on the one hand certain statements by J. S. 
Mill, some mistaken (about Ricardo) and some contradictory 
(1844 and 1867); and on the other hand a belated (1840) but 
candid criticism by Pennington. It may be that the error was 
detected independently by several of the keen economists of 
that fruitful epoch, and that it would have been forgotten but 
for the mistaken zeal of the son to shift the accidental error of 
the father on other seemingly more capable shoulders. 


L. EINAuDI 
UNIVERSITY OF TURIN 





LABOR BANKS! 


ORGANIZED labor in the United States has rarely been suc- 
cessful with its codperative and business undertakings. Ex- 
cept for the traditional insurance and benefit funds, which are 
established features of many labor unions here and abroad, 
the labor movement before the war ventured only occasion- 
ally and on a small scale into the fields of finance and business. 
The aspirations set loose the world over by the war took the 
form in this country of elaborate programs of industrial 
democracy, such as the Plumb Plan, and of business enter- 
prises owned and managed by various organizations of labor. 


1. The Labor Banking Movement in the United States. Princeton 
University, 1929, (Industrial Relations Section). 
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Of all the varied proposals considered during this period, 
only the labor bank appears to have caught the imagination 
of the leaders of organized labor, and by 1926 single unions 
and related groups were operating thirty-six institutions with 
resources of more than $125,000,000. The vicissitudes of this 
movement, with its successes and failures, are described with 
restraint and critical insight in the volume recently published 
by the Industrial Relations Section of Princeton University. 

While there have been conspicuous successes among the 
labor banks organized since 1920, the movement as a whole 
has failed to realize the hopes of its founders. This failure the 
authors of the Princeton Survey in the main attribute to the 
réle which politics has played in the conduct of American 
labor banks. Since this latest experiment of organized labor 
in business is not an isolated incident in the history of the 
activities of labor movements, either in the United States or 
in Europe, but in many respects repeats the experience of the 
past, its probable causes deserve some further analysis and 
comment. 

The facts of labor banking, in their most flagrant and dra- 
matic aspects, are best illustrated in the story of the financial 
and business undertakings organized by the Brotherhood of 
Locomotive Engineers. The banking episode in this union 
began with the opening of the Brotherhood of Locomotive 
Engineers Coéperative National Bank of Cleveland in No- 
vember, 1920. Shortly thereafter, and almost without inter- 
ruption during the next six years, additional banks, owned or 
controlled by the Brotherhood, by its members or by subsid- 
iary financial companies organized for the purpose, were 
started throughout the country. To simplify and expedite the 
sale of stock of both its own companies and of others, the 
Brotherhood at the same time created a series of investment 
and holding companies. Its activities were meanwhile not 
limited to banks and financial companies. Through the hold- 
ing and investment companies and through new corporations 
devised to own and operate specific enterprises, the Brother- 
hood and its members and clients bought and operated coal 
mining properties, laundries, office buildings, apartment 
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houses, and, among the rest, undertook the development and 
settlement of the city of Venice, Florida. 

In 1927 Warren Stone, head of the Brotherhood and the 
moving spirit behind these new policies of his union, died. In 
June of the same year a special convention of the Brotherhood 
was convened in Cleveland to consider the financial condition 
of its subsidiary institutions and indeed of the union itself. 
The reports submitted to this convention disclosed all of the 
usual consequences of incompetent and inexperienced man- 
agement and of unsound financial pyramiding. The port- 
folios of the banks contained excessive amounts of frozen 
assets and of bad commercial paper; interlocking ownership 
and management had led to the shifting of liabilities from one 
institution to another and had thus spread the ruin among all; 
and such undertakings as depended for their ultimate sound- 
ness and recovery on completion, were shut down through the 
lack of new funds. 

It was such a condition that the Brotherhood Convention 
of 1927 was invited to repair. It took the first and most essen- 
tial step in a program of financial reconstruction by assessing 
each member $5.00 a month, during a period of twenty-four 
months, and by this means created a fund from which the 
Brotherhood banks might make up their.losses out of com- 
mercial loans gone sour, and other impaired assets. The con- 
vention ordered radical changes in management; established 
a new financial administration within the union; and author- 
ized the liquidation and sale of many of its properties. Since 
then both banks and other enterprises have been liquidated 
and sold. The disposition of ventures like that of Venice, 
Florida, is still undecided. The whole process of liquidation 
is not yet ended. All that can now be said is that the experi- 
ment will probably not be completed without further large 
losses and that the problem of adequate management of such 
undertakings, even after the sad experience of the past dec- 
ade, still remains to be solved. 

This in bare outline is the account of what has happened to 
the most ambitious recent excursion of the labor movement 
into the field of business for profit. Some of the other finan- 
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cial institutions of labor which, in this period were organized 
and then liquidated or sold, were neither so large nor so com- 
plicated as the enterprises of the Brotherhood; but many of 
them were conceived and managed in no different manner. 

In a measure, the excesses of these enterprises of labor are 
due to the accident of the period. Most of them, particularly 
those of the Locomotive Engineers, were planned during the 
boom years of the war, and later carried on their affairs in the 
post-war years of prosperity and speculative enthusiasm. 
Like the average small investor, they caught the fever of easy 
profits; misinterpreted the true meaning of gigantic mergers 
and combinations; and failed thoroly to appreciate the neces- 
sity for deliberate and sound growth. It is, for instance, com- 
monly believed that the large profits which the Engineers’ 
bank of Cleveland early in its history made from its holdings 
of United States Government securities contributed to an 
exaggerated and fallacious notion of the normal sources and 
levels of banking profits. 

More important and more fundamental, however, are those 
factors that inhere in the nature and traditional practises of 
trade unionism. The preoccupations of labor organizations 
are largely legislative and not administrative. Typical offi- 
cers of unions are more concerned with the making of new 
rules of procedure or elaborating the old ones, than with creat- 
ing skillful and elastic administrative practises, designed to 
fit the peculiarities of each new situation. Progress in union 
control is often measured by the accumulation of additional 
constitutional provisions and work rules. New conditions, 
therefore, which do not fit known patterns, and are often 
powerful enough to undermine the foundations of a labor 
organization, are forgotten, disregarded, or never seen. 

The executive experience, likewise, of the bulk of labor 
officials is narrow and monotonous. Organizers, who are in 
many unions powerful instrumentalities of the administra- 
tion, spend their time persuading people to join the union or 
repairing political fences. The business agent, in the ordinary 
labor organization, settles down after a while to a routine job 
of fixing piece rates or adjusting petty grievances. The range 
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of his observations and interests becomes more and more re- 
stricted with the passage of time. Only where a trade union 
has undertaken in its own interests to study the problem of 
its industry and to assume an increasing share of the responsi- 
bility for its own policies and for those of the industry, does 
the union begin to produce officers who are alert, thoughtful, 
and alive to problems. But such unions, as is well known, are 
rare here and elsewhere. 

Both in state of mind and in experience, then, the labor 
union has not been equipped to manage undertakings which 
require in their executive personnel the qualities of skill, ex- 
perience, and elasticity of mind. Even remote experiments in 
labor management, like that of the British building guild, 
failed, in the same way as the banks of the Locomotive En- 
gineers, because its managers did not know precisely what 
they were about. 

Experience in the few cases of successful business enterprise 
by organized labor already shows how progressive unionism 
has created the type of official which traditional unionism so 
sadly lacks; and how, again, exposure of such men to the 
fresh experiences of banking and business has contributed to 
sharpen their wits and to enhance their usefulness to the 
labor movement. 


Leo WoLMAN 
NaTIONAL Bureau or Economic RESEARCH, 
New York 





CONTROL OF INVESTMENT VERSUS CONTROL 
OF RETURN 


A CritTIcIsm 


ProFressor Bruce W. Knight, in his article in the February, 
1930 number of this Journal, makes a vigorous attack upon 
the “fair return on fair value’’ doctrine. It will not, he holds, 
bring about the desirable amount of investment. The doc- 
trine is said to rest on “the untenable assumption” that regu- 
lation which secures a competitive return would secure what 
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Professor Knight calls “competitive production.” By “com- 
petitive production,” he means maximum production, “such 
an apportionment of productive resources as precludes the 
possibility of increasing the productivity of resources through 
their transfer from one employment to another” (p. 265). 

Professor Knight’s attack on the “fair return on fair value” 
doctrine fails for two main reasons. In the first place, he 
makes use of contradictory assumptions. Secondly, another 
of his assumptions comes close to begging the question. Both 
these defects appear in his discussion of the question whether 
limiting an under-invested monopoly to a competitive return 
will or will not bring about such an expansion that the monop- 
oly will cease to be under-invested. 

The first of Professor Knight’s contradictory assumptions 
is contained in his definition of “competitive production.” 
There he assumes that additional investment in any branch 
of industry lowers the value product per unit of investment. 
An additional amount of the factors of production, if applied 
to an under-invested branch of industry, will add more to 
the value product of that branch than it would add in a 
branch which is not under-invested. If the under-invested 
branch of industry is not monopolized, investment would 
seek it because the rate of return would be equal to the value 
product per unit. If it is an unregulated monopoly, invest- 
ment is forced into other channels, where it lowers the value 
product and the rate of return. 

After developing and illustrating the consequences of his 
first assumption — that additional investment in any branch 
of industry lowers the value product per unit of investment 
— Professor Knight then turns to the case of a regulated 
under-invested monopoly. At the beginning of his discussion 
he makes a second assumption, harmless enough in appear- 
ance, that contradicts his first assumption. It is “fair to as- 
sume”’ that a regulated, under-invested monopoly, if “it is 
limited to the competitive rate of return, has only an equal 
chance with other industries for the flow of investment” 
(p. 269). It is from this assumption that he reaches his con- 
clusion that regulation which secures a competitive return will 














NOTES AND DISCUSSIONS 551 


not secure “competitive production.” This second assump- 
tion, we believe, implies that additional investment in any 
branch of industry does not lower the value product per unit 
of investment. If this is true, investment can seek competi- 
tive branches of industry without lowering the rate of return. 
If it can do this, there is no reason why investors should pre- 
fer the under-invested monopoly to competitive branches of 
industry. Under the first assumption, however, further in- 
vestment in competitive branches would lower the value 
product per unit and the rate of return. It would not do so 
in the regulated, under-invested monopoly. Investors would 
prefer the field where additional investments would not lower 
the rate of return. The monopoly would expand. Under- 
investment would disappear. 

Professor Knight cannot escape his difficulty by pleading 
that there is a zone of indifference in which the value product 
and the rate of return are not affected by small changes in 
the flow of investment. In the first place, he has assumed “‘a 
violent case of monopolization” (p. 268). Professor Knight 
has, secondly, placed himself in a dilemma, whether the 
changes in the fiow of investment are small or large. If addi- 
tional investments in competitive branches do not affect the 
rate of return, the value product is not affected and the 
monopoly has not reduced the productivity of resources. If 
the value product is affected and the monopoly has reduced 
the productivity of resources, the rate of return has been 
reduced. It has been reduced because investors have fool- 
ishly sought the channels of competitive industry where in- 
vestment must lower the rate instead of seeking the regulated 
monopoly which can absorb more funds without lowering the 
fair rate of return. The contradictory premises are fatal to 
his argument. 

Professor Knight has made a further error, I believe, in 
holding too rigidly to his assumption of under-investment. 
He declares that the monopoly cannot be subject to constant 
or decreasing cost, for this possibility ‘‘is, in general, ruled 
out by the assumption of under-investment” (p. 271). The 
same assumption may perhaps account for his willingness to 
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consider an increase of working capital without any increase 
of fixed capital, but not to consider a well proportioned in- 
crease of both.! No exception can be taken to the assumption 
of an original state of under-investment; but, when the issue 
under discussion is whether or not the under-investment will 
persist, it cannot be made permanent by assumption. At 
this point Professor Knight appears to beg the question. 

On the whole, it appears that the pressure of buyers and the 
interest of investors, combined with the desire of equipment 
and supply companies to extend their markets and the desire 
of bankers to purchase and distribute securities, will force 
expansion if a fair return is given. Professor Knight is prob- 
ably right in focusing his attention on the interests of in- 
vestors. He is mistaken in concluding that the fair-return 
doctrine leaves the investors indifferent to the problem of 
over- and under-investment. 

R. S. Mertam 


GrapvuaTe Scnoot or Bustness ADMINISTRATION, 
Harvarp UNIVERSITY 





A REP Ly 


Of the two indictments above, that of contradictory as- 
sumptions and that of begging the question, the latter is the 
minor, and I shall deal with it first in order to clear the ground 
for consideration of the former. 

Concerning the proportions between fixed and working 
capital in the regulated field, I believe that I have not come 
close to begging the question, if this means offering close to 
negligible support for a conclusion. Of the arguments ap- 
pearing on page 271 of the Journal virtually no rebuttal is 
adduced. The suggestion, in a footnote, of my “apparent be- 
lief that the regulated return doctrine pays no attention to 
efficiency of management or prudence of investment” seems 

1. We say “perhaps,” for this part of his discussion may be accounted 
for by the author’s apparent belief that the regulated return doctrine 


pays no attention to efficiency of management or prudence of invest- 
ment. 
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to arise out of careless reading. If my distinction at several 
points between economic and technological guides is not 
sufficient to dispose of the suggestion, I may point out that 
the fair return doctrine ceases to carry out its central idea 
in so far as it relies upon the effect of varying proportions 
upon the rate of return as a guide to establishing and main- 
taining proper proportions between fixed and working capital; 
whereas if the doctrine does not rely upon this effect the 
critic should specify what means it has of giving “efficiency 
of management and prudence of investment” clear meaning 
for the purpose now in question. What apparently comes 
closer to question-begging is contained in the last paragraph 
of the criticism. In view of my argument to the contrary, the 
means there suggested for remedying under-investment re- 
quire some other support than the fact that defenders of the 
fair return policy may rely upon them. In passing, how 
would it be ascertained, if these correctives were relied upon, 
that investment had reached this level, or any particular 
relationship to it? 

Whether the means suggested by Professor Meriam have 
received substantial defense, albeit of a negative sort, through 
the major indictment of my own position is the next matter 
to be considered. . 

The case for my contradiction and dilemma will be seen to 
rest, I believe, upon certain confusions of thought on the 
part of the critic. In the second assumption questioned by 
him, what I have deemed it fair to assume is specifically this: 
that a regulated, under-invested simple monopoly, if it is 
limited to the competitive rate of return, has only an equal 
chance with other industries for the flow of investment. This 
obviously involves no contradiction; but it is said to imply 
another assumption which does lead to a contradiction, 
namely, that, given an under-invested monopoly limited to 
the competitive return, any investment in the competitive 
field at large would not decrease the value-product, and hence 
the return, in the competitive field. In the first place, that 
is not the question. The most essential characteristic of the 
regulated return doctrine is its requirement that the monopoly 
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return shall be kept equal to the competitive return, so that, 
even if investment in the competitive field did depress the 
competitive return, the monopoly return would have to fall 
pari passu with it. Secondly, and closely related, the critic’s 
allegation of “dilemma” plays loosely with relationships of 
cause and effect. 

When a comparatively small and a comparatively great 
magnitude exert mutual influence, the latter is properly to 
be regarded as the cause of the former. Further, it is gener- 
ally agreed that a given monopolized branch of industry 
represents a small magnitude in relation to the competitive 
field as a whole; and it is upon this hypothesis that the fair 
return doctrine calls for keeping the monopoly return equal 
to the return on the resources actually employed in the 
competitive field. To hold that, in the absence of regula- 
tion, additional investment in “any branch of industry”’ (in 
relation to other branches) would force the return in that 
branch below the general rate, does not make it necessary to 
hold that, in the presence of regulation limiting one branch to 
the general rate, additional investment spread impartially 
over all other branches would force down the general rate. 
Since the general rate is computed with reference to the com- 
petitive field as a whole, additional investment in the com- 
petitive field need not lower the (exchange) value-product 
per unit of such investment; whereas the fact that, under the 
operation of the fair return policy, the value-product of re- 
sources over the competitive field as a whole actually de- 
termines (causes) the rate of return in the monopoly field, 
must preclude the conclusion that the rate of return will be 
higher in the latter than in the former. In translating what 
he calls my contradictory assumptions, Professor Meriam 
has used the phrase “any branch of industry”’ as if it meant 
the same thing in both cases. But of course it means a par- 
ticular employment of resources in the first assumption, and 
in the second means the competitive field of employments as 
a whole; so that the case for my dilemma is really founded 
upon a serious ambiguity in his use of terms. 

If in spite of the foregoing it is nevertheless argued that 
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the anticipations of investors will create a preference for 
investment in the monopoly, the answer is that this is not 
true, and that it would not make any important difference if 
it were true. In practice, any particular investor must reason, 
if at all, that his particular investment would not affect the 
value-product of resources in the employment to which it is 
destined. On the contrary supposition we must assume that a 
person who actually invests in the competitive field bases his 
choice among all investments in that field upon a calculation 
of the future outcome resulting from the opinion of every in- 
vestor in that field concerning what every other investor in 
it is going to do — upon a determinate solution for an inde- 
terminate. If we ascribe the same psychology to investors 
in a monopoly as that which pertains to investors in the com- 
petitive field, our conclusion must be, since at the outset the 
rates of return in the two fields are by hypothesis equal, that 
there will be no preference for either field. If we ascribe dif- 
ferent psychology to the two sets of investors, our conclusion 
must be that preference as between the two fields will be 
what it will prove to be. However, even if this consideration 
were waived, and it were granted that a preference for the 
monopoly field would exist, this preference would be as slight 
as the effect of a particular investment by a particular investor 
upon the value product — that is, too slight to weaken sub- 
stantially the case for supposing that the direct regulation 
of investment would excel the direct regulation of return as a 
means of correcting under-investment. 


Bruce W. KnicHt 
DartmovutH COLLEGE 
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